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In addition to posttive otling devices for the spindle bearings 


ALL BELT PULL IS ELIMINATED FROM THE SPINDLE 


as the driving pulley sleeve is mounted in bearings independent of the spindle 
bearings, and does not touch the spindle either in or out of gear. These new 
features of design insure a length of life and of alignment of the spindle hereto- 
fore impossible. The maximum efficiency of the modern High Speed Steels 
can be obtained on this lathe, at any diameter within its swing. Its power is 
about double that of the standard type of Engine Lathe. It has all the good 
qualities of our Quick Change Gear Engine Lathe. 


See American Machinist, June 23, 1904, pp. 834 and 835. 
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High-Speed Steel and the Manufacture of 
Armor-Piercing Projectiles. 
EDITORIAL CORRESPONDENCE. 

Steel Company, of 

“Blue Chip” 

armor 


The Firth-Sterling 
Pittsburg, 
steel, manufactures 


Pa., the maker of 


also piercing 
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in the section, the projectile measures 


from base 18 inches; its diameter 
at the 


reduced portion at the 


to point 


bourrelet is 5.99 inches, while the 


rear of the bourre- 
let is 5.96 inches in diameter 


The material for the projectile is melted 




















py 


projectiles; and, as these are produced 


from an exceedingly hard and tough alloy 
steel 
about 


(its tensile strength being, in fact, 
inch ) 
best of 


150,000 pounds per square 


they have on the spot the very 
opportunities for demonstrating the cut 
ting qualities and testing the endurance 
of their high-speed steel. 

Visiting the plant at 


Pittsburg) quite recently, I saw many in 


Demmler (near 
teresting operations in connection with the 
manufacture of these projectiles, and also 
learned quite a few things respecting the 
handling and use of ““Blue Chip” which, 
as might be expected, is employed pretty 
generally throughout the place. There 
fore, in describing the processes through 
the shell its transition 
from the rough to finished state, I shall 
bring out a number of important facts 
regarding the cutting steel used in work- 
ing the tough projectile stock. 

First, I wish to show the proportions of 
a 6-inch shell, as this is the size being ma- 
chined in the operations illus- 
trated in the half-tones. Accordingly, Fig. 
1, which presents a sectional view along 
the shell axis, and cross-sections near the 
point, gives the general outside dimensions 


which passes in 


various 


and shows the proportions of the chamber 
bored from the base of the shell; it re- 
veals also the method of attaching the soft 
steel nose or cap, of which further men- 


tion will be made later on. As represented 








INCH SHELI \ND CAI 


in crucibles, and a cylindrical ingot is 
is worked down under 
the 


extra 


poured, which later 
the 
represented at A 


left at tip 


until it 
Fig. 2, 


forming a 


hammer assumes 


the 


shape 
stock 
base 


and means by 























FIG. 2 EVOLUTION OF 


which the blank is conveniently mounted 
in the lathe while undergoing turning op 
After a thorough annealing the 
forging is centered at the small end and 


erations 


placed in a heavily geared 26-inch projec 


tile lathe, as shown in Fig. 3, a powerful 


SIX-INCH PROJECTILE. 


EIGHT-INCH SHELL TO THE LEFT 


the straight part of the body being in each 


nearly 1-16 inch per turn. The chip 


case 
cone point and a link 
the rear of the 
forces the tool toward the front 


is started from the 
or radius attachment at 
cross-slide 


as the cut proceeds, and gives the pointed 
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end the proper curvature. After comple 
tion of the roughing cut on the conical 
portion, the attachment is disconnected and 
a roughing cut taken over the cylindrical 





FIG. 3 ROUGHING DOWN 


surface of the forging. The steady rest 
is then set, as in Fig. 4, near the leading 
end of the cylindrical body, the rough 
tang is cut off and the point cut down for 
a short distance with a forming tool. A 
cup center in the tail spindle is next 
brought up to support the small end of the 
work, the steady-rest then being removed: 
the device used for operating the tool slide 
in roughing the cone is again attached and 
a finishing cut is run over the curved sur- 
face. The bourrelet is then turned down 
to grinding size and a final cut taken over 
the cylindrical body. After this operation 
the piece is removed to a special machine 
shown in Fig. 5, where it is held in a hol 
low rotary head which is gear driven from 
the rear and turns the work steadily while 
a tool on the cross-slide forms a groove 
as shown at B, Fig. 2, for the copper 
band, another tool then severing the super 
fluous metal at the base and leaving the 
forging as at C ready for the boring out 
of the chamber 

During the roughing down of the shell 
as just described, the surface velocity of 
the work is about 45 feet per minute; the 
finish turning is accomplished with a 
speed double that, or 90 feet per minute 
The removal of the tough material at this 
rate of speed imposes the severest of tests 
upon the cutting tools (ordinary carbon 
tools, in fact, would not stand up at all 
on the metal, much less machine it satis- 
factorily) ; yet the high-speed tools used 


stand 


without 


tools 


THE 





dition 
To emphasize t 
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up for shell 


I saw 


SHELL 


four hours, 
that 


often run a half-day, so I am informed 
regrinding. 
in use had already run 


FORGING 





turning 


time, and was 


he 
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able range of temperature is permissible 
in heating the steel while handling these 
high-speed tools in the forge, two “‘hog 
nose’ or roughing tools were forged in 
my presence (an ordinary blacksmith’s 
fire being used), and, after being dressed 
to shape, one was brought to a white heat 
and then cooled under an air blast; the 
other was heated to a very moderate tem 
perature and allowed to cool down slowly 
Both tools were ground on a dry emery 
wheel and ground very quickly, the business 
edges being sadly burned in grinding—at 
least the lathe tools I have been familiar 
with, if so treated, would be absolutely use- 
less,so far as cutting qualities go. However, 
such treatment seems not to be injurious 
at all in the case of this modern steel. 
Each tool was fed across a shell forging 
at the speed and feed already given, and 
so tar as could be observed both were in 
equally good condition at the end of the 
cut, the edge of neither having been dulled 
to any perceptible degree. I was given to 
understand, nevertheless, that, as a rule, 
the tool brought to the higher temperature 
would have somewhat greater powers of 
endurance and give rather better results 
than the other 

Returning now to the 6-inch shell which 
is all ready for chambering, we find it 
gripped fast in a special chuck that is car- 
ried, as in Fig. 6, on the face-plate of a 
boring lathe, the outer end of the work 
being supported by a steady-rest. Here a 
half dozen “‘Blue Chip” flat drills and bor 


POINT OF THE SHELL. 


ing tools—most of which may be dis 


cerned in Fig. 7—are brought one by one 
into service to form the chamber, which, 


“19 4 


as will be learned from the sectional view, 
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is about 3% inches diameter at the outer 
end and 11% inches deep 

The tools are comparatively short affairs 
carried in slot the end of a 


a at 


square 





FIG. 5. CUTTING OFI 
bar which is fed up to the work and sup 
ported in the manner indicated in Fig. 6. 
The first drill is shown in place in the bar 
to the left in Fig. 7, and a detail sketch is 
given in Fig. 8. The diameter at the point 


as will be seen from the sketch, is 2% 
inches, and the diameter of the enlarged 
portion 3% inches. The tit at the rear 


centers the tool in the holder. This drill 
is followed by a second tool which brings 
the straight portion of the chamber to 
size; and the roughing and finishing cone 
drills represented by Fig. 9, and shown 
also at either side of the shell in Fig. 7, 
remove the stock at the small end of the 
chamber. Then the long finishing tool in 
the bar at the right of the group in the 
photograph is run in to complete the oper 


ation in the hole. The counterboring for 


the base plug is accomplished by tools 
fitted crosswise of the bar, and the end of 
the shell is faced off by tools carried by 
the cross-slide. 

The first drill (3% inches diameter) is 
fed to the depth of 8 inches in a little over 
a half hour—or at the rate of an inch in 
four minutes, the work running at 35 


turns per minute, and the entire chamber 
being finished—aside from threading for 
As 


imagined, the work and tools become very 


the plug—in about an hour may be 


hot and a stream of water is 


run on the 
outside of the shell to keep its temperatur: 
down as far as possible. The character 


of the chips issuing from the bore is indi 
cated in Fig. 6; 


and the drills produc 


oO 
Ss ! 


ing 


these are absolutely blue 
themselves 
ting edges for 


As 
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BASE OF THE 





SHELL. 


as are the chips 

maintain their cut- 

a remarkable length of time. 
the endurance of the 
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1 the temper then drawn until the 
trength is about 100,000 pounds 
re incl Che drill used for the 
2s 18 1.3 ches diameter and the 
12'ginches; the speed of ro 
52 per minute and the time 
i ‘ le 134 minute From 
lred to three hundred holes are 
efor ecessary regrind 
ind | n informed upon the 
it ty t the drill from which 
es wer i d has been in 
ive mont W eftorging or 
ng 
ese tough d s seem not at all 
machine I saw one of the 
ved edge chambering tools being 


cut down to proper thickness in the shaper 
ind it was machined apparently as readily 
$s any dinary carbon tool, the cutting 
tool used b xr of “Blue Chip” stock ¥% 
inch square, inserted in a tool holder. The 
too idergoing shaping operations was 
from the reg it stock just as shipped 
from the m 

\fter the shell chamber completed 
with the exceptior f the thread at the 
mouth, the ret ng groove for the soft 
steel cap is formed around the nose by 
holding the work between chuck and cup 
center, and the projectile is then hardened 
from the se to a point well toward the 
base, tte however, being left soft 
to allow the internal thread for the plug to 
ve chased, which operation is performed 








CHAMBER IN THE SHELI 
e of the shell gripped in a 
1 the of the body bacl 
t Next, the copper band or rifling 
y lace nm its groove 


a y 
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which has undercut sides and longitudinal 


cores at the bottom to hold the copper 
fast; and then in the grinding lathe, Fig 
10, the bourrelet 1s ground to size, after 


which the shell is carried dead true in a 
lathe by chuck and cup center and the cop 
per band turned to correct iorm and diam 


eter 
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are driven in through the tangential holes, 


to draw the cap back firmly to the shell. 


In conclusion I wish to call attention to 


the 8-inch shell standing to the left of the 


Oo > 
Ss: « 


in F This has actually been 


group i 
fired through an 8-inch Krupp armor plate 
at the Sandy Hook proving grounds; 
in spite of this interesting performance it 


yet 








FIG. 7. A GROUP OF FLAT 
With the base plug and the cap in place 
from the bar) the 


so far as machine- 


(these are made up 
projectile is completed 
shop operations are concerned—and ap- 
D, Fig. 2. The 


soft steel cap is known as a “non-detacha- 


pears as represented at 





DRILLS 





AND CHAMBERING TOOLS. 
is uninjured so far as the eye can see, and 
shows no deformation whatever, either at 
the point or along the cylindrical body 


Paes Ds 





All the apprentices under twenty-one 





ble” and is secured by the ingenious meth- vears of age of the Midvale Steel Com- 
le 314 > <l, 
<x " - 
< 2% > 
A A 
y 
o 
v 
¥ A f 
lees — 
| 
| _ a 
<< 21 
! 
FIG, 8. 344-INCH ROUGHING DRILL. FIG. 9. 
od illustrated in Fig. 1, which needs no pany, Philadelphia, are to be sent to the 
explanation further than the statement St. Louis Exposition on a two weeks’ va- 


that the annular groove in the cap is out 
of register with the groove around the 
projectile by about 0.010 inch, the internal 
groove being that much nearer the point, 
thus allowing the 3-16 inch rods, as they 


cation with a view to giving the future 


workmen a wider knowledge of what has 
been accomplished in structural steel and 
This 


machine work is setting a good ex- 


ample 


ROUGHING 
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Molding Machines and Their Use. * 

E. H. 
any trade 


BY MU MFORD. 
If there is 


which it is impossible to adapt one single 


under the sun to 


machine, or one mechanical process, it is 
that of molding for metal castings, from 
patterns as chaotic in outline and dimen- 


sion as are the brains that originate them, 


in the One material of the universe which 
from Scriptural times on has been the 
symbol of instability and fickleness. Some 


things are called molding machines which 
almost lack the number of parts to comply 
with the definition. For instance, a snap 
flask and the usual match, with a vibrator 
frame and a vibrator, is the most univer- 
sally applicable hand-molding machine for 
small work that I know; yet all that has 
been added to the flask and the match to 
make this apparatus a machine is practical- 
ly one piece, which need not weigh more 
than six or eight pounds, so far as its 
operation is concerned. From this to some 
of the which 
have been developed for molding special- 
ties, the side bays of the foundry are lined 
with mechanisms, the mere naming of 
which would make a paper by itself. 

In the remarks follow I 
mean to refer to the well-known special 
machines which are used for molding such 
pulleys, bath-tubs, 


elaborate process machines 


which do not 


things as cast gears, 
water pipe, etc., for which the machine is 
built around work, many in 


stances consists largely of the patterns and 


and in 


its 
their special arrangement, as in the case 
of a pulley machine adapted to molding 
pulleys ranging in size from, perhaps, 10 
the same machine, with 
face in 


to 30 inches on 
every 
diameters, on which the patterns represent 
the 


of the 


conceivable width of these 


weight and 


total 


two-thirds of 
the 


probably 
nine-tenths of cost ma- 
chine. 

As I have said, the simplest hand mold- 
ing machine I know is the vibrator frame, 
with its vibrator attached, guided in the 


pins of a snap flask and used in connection 


— k , 








> < 2 > <> 
Ane an Machixis 
AND FINISHING CONE DRILLS. 
with a match of the ordinary description, 
whether of wood, metal or a litharge mix- 
ture. In such a frame any two-part pat- 
tern, which would ordinarily be molded im 


Read at the Indian- 
apolis meeting, June, 1904, of the American 
Foundrymen’s Association. 

















July 7, 1904 
snap flask, may be fitte 
up, 


say 


cope and drag, by han 
y 12 by 16 inches, the tot: 
machine is not more than 
cluding the flasks, and the 
be hung on the wall. 
it 1s 


with a | 


squeezer, and still a 


machine; put it 


and it becomes a power m 
Strictly 
it a power machine, tho 
done by hand; but 


is piped 


in a 
compressed air 
where it 


(and foundries 


exceptions), a hose to a 
hardly a power connection. 

Next in point of simplici 
machine is concerned, c 
ramming,  stripping-plate 


which, by many varying f 





a pattern support 1s move¢ 
a frame of some form sup 
plate through which tl 
The mechanism 


manipulated 


drawn 
patterns are 
and materials in which the 


are made are now very 


Put t 


speaking, the vibrator 


and rammed 


For a flask, 


d 
d. 
il weight of this 
20 pounds, in 
whole thing can 
his with a hand 
hand molding 
yower squeezer, 
olding machine 
constitutes 
ramming is 


where 


the 
foundry 


about the shop 
is not are now 
vibrator seems 


ty, so far as the 


ymes the hand 


apparatus, in 


rms of linkage, 





FIG. 10. GRINDING 
1 vertically, while 
ports a stripping 
are 
the 


le patterns 
s by which 


and the forms 


stripping plates 


except for the expense of the stripping 
plate and the necessity for attaching the 
patterns to separate support, there is no 
nore generally seful molding mac 
made. By a slight modification in t ! 
struction of the last-men ed hand-ram 
ming, ipping-plate me m, pos 
sible to S( he same machine f eithe 
stripping-plat I ator molding, a 
rding to the natu I e work Thus 
in ght ive a deep spur gear on 
1 machine in which stripping the pa 
t Was a sine qua) ind the next hou 
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he Wil 


might 
chine a crank or a valve or a valve 
This could be 
split 
same support which 


pattern to a 
ously carried the 


n th 
’ t 
l 


stripping-plate patterns, and placing 


frame, which before carried the stripping 
plate flask frame containing the guiding 
pins for the flask The special construc 
tion referred to his machine is one 
which differentiates vibrator machines 
from machines on which vibrators might 
be used by attaching them to one part or 
another of the machine, but by which at 


tachment the flask and the mold _ itselt 
would be 


as 


much agitated as the pattern 
to affect “his 
| 


which is fully protected by 


which alone one wishes 


construction, 


patents, consists in an independent and 


elastic support for the pattern, so that this 


rH! 


vibra 1 does t Xt | ind 
vhich would otherwise be more r les 
demoralized in the pattern drawing 
Perhaps, as | ve begun w the sim- 
pler machine wi d ve to speak 
next thie que ers ev have been 
<nown f vea These machine ire so 
( WW ‘ det 
ywh for g, 
met \\ ‘ evo 
, en offs ‘ 
i¢ ( g o tie \ 
it s ‘ ‘ 
ng, t ] ta ( r 
W W i 
Wort \ g lr] 
‘ t 1X1 ipparatus 
) t 7 


rT 1 | CZ quipment 
s ) \ is itelligently treated 
ny the a g macl Ss ess 
It t I step from pulling a lever 
l i ft I pis do it ind 
here are now forty or fifty machines in 
Xistel I \ ( tiie yperator presses 
i bu d d rams a mold, 
ind ( ) c butt vith 
S Kit ind ws the patterns 
Not more than half the patterns in use 


nay be economically molded by machinery 
without rolling the drag flask over, and 
stripping plate and vibrator, hand and 
power machines of many forms are now 
made to do this. When a pattern is drawn 
ipward, there is less excuse for a stripping 
plate than when a pattern is drawn down, 
ind with four powerful vibrators acting on 
1 follow-board, deep and difficult “blind 
fts ‘ isily made. When stripping 
plate re used, they may be operated by 
the machine ( nay be left to follow 
thre ind by gravity Gravity stripping 
plates are very old, but now and then they 
reinvented, mu is a new house 1s 


by a coat of paint 


If the ently startling, you 
t et ! m ement 

It ‘ ought 
f {i \ ran e first mold 
mec ly, l t b ng be 
fore f chit nolding 
now being ramme \ ir-rammed 


It is related of John Ericsson that he 


I be for 


did not W ysician ) presc 
him. He w 1 use the doctor’s answers 
to | aque t liagnose his own case 
Phet th the entire pharmacopeia ap- 
plicable to e symptomatically labeled 
bv the learned man, Ericsson helped him 
lf to } emedy So. let me suggest that 
when y f t vou are suffering from 
vhat I mig iechanical prostration 
t Dp minded practitioner 
wit v5 ride and quacking no 


1 ] 11 
patent medicine a cure for all your ills; 


e what there » choose from, and, 
liagnosing your wn mold, make your 
vn selection of apparatu Regard what 
ver money vou spend for the purchase 
nolding machines as only the beginning 
nvestment The cost of fitting 
e patte t ( chines come ifter 
t, ar 1 not yrder your 
1 ged to fit your pat 
Vay ind that per »S 
! nd mos imited in 
yp lic \ nb molding ma 
) lvar tag 
i » the 
f f ress , 
{ ta 
t ta 
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Notes From a Milling Machine Shop. 
EDITORIAL CORRESPONDENCE. 
HIGH-SPEED MILLING. 

When one visits the shops of the Cin- 
cinnati Milling Machine Company, he ex- 
pects to see something interesting in the 
line of high-speed milling—and there is 
little danger of his being disappointed. In 
fact, he will see there so many jobs of 
milling turned out with amazing rapidity 
under high-speed cutters and at coarse 
feeds that he 
place a little bit amazed and wondering 
whether there really is such a thing as a 


will very likely leave the 


limit to the possibilities of the milling 
machine now that cutters can be made 
which will stand up under speeds and 
feeds heretofore considered out of the 


question. 

Just consider for a moment feeding a 
gray-iron strip 2 inches wide under a cut 
ter at the rate of 27 inches per minute. A 
Yet 
this is the feed regularly employed by the 
concern in rough 


rf of 


foot of table travels in 26 seconds. 


above milling grinder 


slide gibs—a | which I saw. being 
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plate, 4x6 inches, which, when finished, 1s 
fitted to the knee of the miller itself and 
slides back and fed 
This plate is held in a vise 


forth as the table is 
in and out. 
(there are two on the table) and fed un- 
der a spiral tooth slabbing cutter at the 
rate of 10.7 inches minute, or 0.210 
inch per turn of cutter; 
inches diameter, run- 


per 
the latter, which 
has 36 teeth and is 2 
ning at 51 turns per minute and removing 
1g inch of metal. While the cutter is op- 
erating on one plate a second casting is 
clamped in the other vise and then milled 
while the machined plate is removed, the 
work thus being handled very expedi 
tiously. 

With cutters from high-speed .steel the 
T-slots in the 


Take, 


which is 


time required for milling 
miller tables is also greatly reduced 
for example, one of the tables, 
39 inches Jong and has three T-slots fin 


ished with a 1 1-16x'%-inch stem cutter 
(formed with 8 teeth), the vertical cut 
from the face of the table having been 
formed at the same time that the top of 


the table was slabbed off. I saw such tables 
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which hold the blades in place. Several 
of the clamps are shown to the right of 
the cutter, while in the body itself will be 
the pockets which these 


members 


noticed from 


clamping have been removed. 
These small steel pieces were cut off at an 
angle and a little finished 


length from the milled strip, were drilled 


longer than 
and counterbored for the binding screws 
and then fastened in the pockets, the body 
having already been drilled and tapped for 
the screws. A lathe cut then taken 
over the clamps to bring them to the diam- 
eter of the cutter body, and the latter was 
head 


miller and a 


Was 


again mounted between the spiral 


and footstock centers in the 
shank mill again passed through each heli- 
cal slot, thus dressing off the ends of the 
clamps and giving them a surface corre- 
sponding to the sides of the slots 

The cutter after 
from the 
edge to suit their seats by means of the 


being severed 


teeth, 


bar, were milled on sides and 


special arbor shown to the left and the 
fixture to the The 
tooth blank was dropped in the slot in the 


right of the cutter. 

















machined during a visit made to their 
shops a little while ago 
The roughing cut is 3-32 inch deep, and 
the 
formed 
velocity of 90 feet per minute, the feed 
per turn of cutter being 0.300 inch. The 


face mill, a 


which is 4 inches diameter and 


18 teeth, has a_ peripheral 


mil] 


with 


finishing cut is taken with a 
Walker magnetic chuck holding the work 
and the mill removing 0.010 inch of stock, 
the feed being 10 
0.200 inch per turn of cutter. inch 
held the 


magnetic chuck and finished simultaneous- 


minute, or 
Gibs I 


inches per 


in width are five at a time by 
ly, the table having the same rate of feed 
as with the 2-inch gib. 

The roughing operation is performed 
on a Cincinnati No. 3 plain miller, and 
the finishing on a No. 2 fitted 
with vertical spindle attachment; the cut 
ters are of “Novo” steel, and the work as 


machine 


it leaves the second machine has a surface 
requiring little mpre than the removing 
of the loose iron to put it into shape for 
service. 

Another interesting job of milling with 


high-speed cutters is a 


gray-iIron cover 


FIG. I. AN INSERTED TOOTH MILLING 


T-slotted in 18 minutes each (and this is 
kept up day after day), this including the 
time required to lift the work in place with 
an air hoist, secure it on a fixture, adjust 
after compl 


the knee for each cut, and, ‘ 


tion, to remove the work from the millet 
The actual time consumed in the milling, 


at one cut, of each of these three cross 


slots is very little 
table 
minute 
keep the cutter free from chips 
AN INSERTED TOOTH CUTTER 
\ novel 
at the 
interest all toolmakers, 


over three minutes, the 


travel being about 12 inches per 


An air blast is of course used to 


milling cutter just completed 


time of my visit and which should 
is shown in Fig. 1, 
together with some tools employed in its 
construction. The cutter is 12 inches long 
by 43 
teeth, which are of high-speed steel, are 


inches diameter and the mserted 


put in in sections, each piece having a 
length of about 2 inches. 

The steel body or hub was first provided 
with a series of spiral slots 34 inch wide, 
and milled from end The stag- 
gered pockets between the slots were then 


butt the short 


to end 


milled to receive clamps 


CUTTER. 


the arbor and held there 


securely by clamp collars, which seized the 


long collar on 
ends of the blank when the nut was tight- 
The held the 


r machine centers, and with the head 


1 


ened arbor was between 


millin 
to the spiral of the cuts in the cut- 


side 


his same spiral 


eecare 
ter body on of each blank was milled 
were then 
the 
the 


holder in which the blanks were 


The blanks 


to 


clamped the other side up in holder 
the other 
The 
secured while mulling the edges was pro- 
slot to receive the milled 
a screw adapted to hold the 


Centers were provided at the 


and face finished in same 


way. 
vided with a 
pieces, and by 
work tight. 

ends of the fixture (and at the right dis- 
tance from the bottom of the slot) and a 
special driver attached at one end so that 
and driven 
The 
then 


the holder could be mounted 
| 


between the centers 


blade 


the 


miller upper 


edge of the cutter was sasily 


milled winding and to correct clear- 


ance angle; and by means of a slender 
mill reaching through an opening in the 
fixture the bottom was milled to conform 
to the bottom of the grooves in the cutter 
body The ends of the cut 


blanks were 
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to the correct angle and the grooves for 

breaking up the chip milled by holding 

the work in the milling machine vise. 
The clamping pieces before being hard- 


bot- 


ened were dressed off slightly on the 
tom so that when drawn down by 


screw they would wedge tightly against 
the cutter blades and hold them fast. 
After the blades were fitted n pl ce 


a light cut was taken over their edges in 
the lathe; then all parts with the excep- 
tion of the body were hardened. After 
reassembling, the cutter was of urs 


finished in the grinding machine 


A TRUCK FOR MILLER TABLES. 


The shop truck illustrated in Fig 2 is 
a handy aftair used in the milling machine 
erecting department and adapted especially 
far as th 


e 


for handling miller tables. So 


lower concerned, it is a regular 


Towsley shop truck; the upper part, how- 


part 1s 


ever, is a framework carrying three rollers 
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Echoes From the Oil Country—Getting Ready 
Before the Job Comes— Education 
as Preparation. 





I do not think that anyone will accuse 
' 
me of having a bias in favor of the te 
1 + 
nicalliy traimes schor nal s gainst 
practically trained p man tor ma 
shop ust l was exact 
nachine shop \ g 
, 
hee sp ti r¢ | ¢ el rt 
5 estat , , 
( “ ‘ ‘ é 
ill | a W t - t ) 
n tl world | 1 sit d 
+ 1 + 
rst y sympat 5 
rally d p! ¢ vw ¢ 
: 
© i ell ntegrity ind ¢ 
nlity whicl mes fre 1 close and int 
nate trl ndship nd know edge 
My knowledge of the technically t ‘ 
man has 1 een extensive ind as 
plied to the hop has not been as pleas 

















FIG. 2 A TRUCK 


which are mounted on shafts having ec 
centric journals, and by means of the 
, 


the ends of these shafts the latter 
may be to lift the 
above the upper platform or t 
below Thus a 
may be easily rolled on to the truck and 


lever at 


turned rollers slightly 
drop them 


table 


its surface miller 


then, by turning the levers, dropped on to 
the wood top When a to be 
placed in its saddle on a miller in the 
backed up 


table is 


process of erection, the truck is 
to the machine, the work elevated by the 
rollers, the knee dropped to right hight, 
and the table which is already thoroughly 


cleaned with gasoline, slid easily and 
quickly into position. AS 





In a blacksmith shop at Wilmington, 


Del., recently, a helper was swinging a 
flew off the handle and 
struck a the back, 


down and injuring him seriously 


sledge when it 


1 Ee. } 
Knocking him 


man in 


)R MILLER TABLI 

t Per p l oO een nder ( 
ditions that showed me his best side 
t Ss none ( ess true that he does 1 
seem to slide his place in the shoy 
with as little friction as does the pract 
cally tr ned man 

It may be as well for me to say that by 
the technically trained man I mean the 
one who begins his shop career after he 
has. received his technical education 
Many a man who gets such an education 
because of the needs of his shop work 


carries it so modestly that often he is not 


suspected of having it, and people wonder 


} 


how he is able to keep at the front as he 


does 
Whilk 
the advantage of all the 


ties that come up in the 


shop 


I am in favor of giving the 


man opportuni 


shop, in the way 


of advanced jobs with better pay, yet it is 


plain that without education there is a 


imit to the 


advancement possible for him 


tter how i\ e those 1uthor 
vy may tee ward | 
When I sa ind tened t the address 
f President Dodge t last winter's meet 
g ot \! Society of Mechani 
Engine The Money Value ot 
le nica it g I ted it page 
728, \ ( f \M N MACHIN 
S g \ ( rf the 
hi 
c g ¢ a 
te ] \ \A elv t 
uFac 
, P ire 
| | \ ng t 
( g would 
e ft ‘ While the re 
1 é “ » enable the 
( wl | to ¢ ( rre than 
who did t e it does not 
ece sSal ly I W I tl la ter class 
would have been « to the others, even 
f they had been put through the samé 
proces f education, nor that the first 
class would not e been above the aver 
ige even wit! e benefits of the edu 
cation 
You see la newhat a believer in 
things having a tendency to find their nat 
ural places if free to d and I do not 
think that me re an exception to the 
rule 
If others |] give that address the 
thought that I have, it is the most thought 
of of anything that was offered at the 
meeting, not ¢ excepting the wonder 
ful display of lermit; and when thought 
is ones 1 r remarkable how 
many ngs see relate to the subject 
Whi nu written about the cash 
value el i e kind and another to 
some; ( ‘ t | not eel to be Oo 
mu¢ he f the ilue to the 
Ye | Mr R chards has 
a rh ind | e followed 
Mi Halse Gantt, Orcott, 
Row \\ ‘ kmer 1 others in 
exp { premium sys 
ems d I believe 
g e proper condi 
I ( f the sub 
P Iw on ' 
d rt tl Mr. Dodge iny 
e ¢ vou elieve that a tech 
! gradua reased earn 
ing pow be 1S¢ e can run a lathe 
I pl g u e so ich bet 
ter tl p-trained man, and if this 
s the e then his power must come in 
tead trom | i to fill wants that 
the p-trained man does not fil 
Recognizing that he must fill such wants 
r he would not find anyone to pay him 
the increased price, I have tried to find 
out how ny of these wants absolutely 
require technical knowledge and training 


and how many 
fications whi 


found with tl 


f them are filled by 


echnical training, 


quali 


whil ley are generally 


are not 
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directly a part and could be acquired 
without it 
\ mechanical friend handed me a little 
paper-covered book, entitled “Top or Bot- 
Which ?” 


every 


tom which I wish could be 


read by man in this country, or 
rather by every boy who some day expects 
to be a man 

While it does not go into definite values 
in dollars and cents, it is a powerful rep 
value of good 
habits, of careful thinking, of good man 
ners, of trustworthiness, of keeping good 


company, of mental industry, of force of 


resentation of the cash 


character. Surely these things are not 
the birthright of the technically educated 
man to the exclusion of the one who is 
not so educated. His education, and his 
surroundings while receiving it, may im 
press him with their value, and train him 
up in their use; but that is the extent of 
his advantages in that line 

I was calling on the manager of a 
works employing a large number of skilled 
kinds He had 


worked up from being a machinist, until 


workmen of various 
he had reached his present position, and I 
found that he still thought it necessary to 
keep on studying, and I also found that 
he was very much interested in this very 
subject 

How do you go at a what may seem 
to you promising subject to wake him to 
a realizing sense of the opportunities by 


wl ich he is surrounded?” he asked 

I explained as best I could some of my 
that 
how he did it, and also how he picked out 
the likely 


‘Whenever I see a fellow that is a little 


efforts in line, and wanted to know 


one 
ahead of his surroundings I keep my eye 


If he 


to mine and seems to gradually sink down 


on him came from a better shop 
to the level of the worst of his surround 
ings, I may try to jar him up a little, but 
I do not think it is of 
to waste time on him. 


much use for me 
If he came from a 
worse shop and I know it, and I find him 
taking up with the best in mine, then | 
if there is not something still 


and he continued: 


try to see 
better in him,” he said, 
‘I will give you an illustration of one of 
my recent efforts. I have a young fellow 


working in the foundry From what | 


had known of him I did not expect much 


of him, but he attracted my attention by 


the fact that he was doing much better 
than I had expected he could do. He 
was a rough young fellow without much 
education, but he was cheerful, and 


seemed to want to learn, and the results 
of his efforts showed that he had good 
judgment 


One day I took a chance to call him t 


one side and went after him somewhat 
after this style: ‘Tom, I have been notic 
ing you and your work for some time 
back, and I think you have some pretty 


good stuff in you if you care to make the 


5 


best of it. Perhaps you think that when 
you get to be a first-class molder you will 
be well up in the world, but why not aim 
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a little higher? Ten, fifteen or twenty 


years from now us fellows that are fore- 


men and superintendents will be gone 
and someone will have to do the work 
then that we are doing now. We were 


getting ready years ago for the places ‘hat 
we fill now, and the ones that are getting 


ready now will be the ones that will fill 


our places. You don’t need to be afraid 
that you won’t be wanted if you are 
ready. You may look at me, or at som: 


foremen that you know, and wonder how 
we hold our jobs. Just look around among 
the men and think whether there are any 
among them that think are better 
qualified to hold the jobs. Think over 
the reasons why you would not put cer- 


you 


tain ones in if you owned the shop, and 


it will show you some things to keep 
away trom. If you want to climb up, I 
am willing to give you any pointers I 
can to help you.’ Tom said he would 


like to know what to do to help himself 
and this is the advice that I gave 
Be- 


ing a-sured that I would tell him what I 


al ng, 
him, and I want your opinion on it.” 
thought of it, no matter 

“Don’t be bashful about it if 
don’t happen to with I 
that this 
much importance to the general machine 


what it was, he 
continued: 
agree me. 


subject is of at 


you 
feel least as 
shop business as high-speed steels or auto 


matic machinery, or the premium system 


designs, or any other 
After all 
mine is 


rr new machine 
thing that is before us to-day 

is said and done, your shop or 
not a bit better than the men who work in 
t. Some shops can supply all the fore 
men they need for their own work and 


1 while, while 


have one to spare once in 


other shops never grow one. But, to get 


back to Tom. I said: ‘I know you did 
not get much schooling, and I would ad 
vise you to do a little studying. Don’t 


take too much at once. You have 
lots of time if you just keep moving all 


\rithmetic 


wy 


the time and grammar will 


be enough for a start. Be 


You 


that is not in the 


Sure to get a 


teacher will be able to learn a 


whole lot books by 


bumping up against a teacher regularly 


And there is one thing more, Tom; go t 


church. I don’t want to proselyte you 


and won’t mention any church; only, g¢ 


to one where nice people go. It rests with 


you whether your head will be sticking 


up above the crowd when someone is 


foreman r whether 


looking for timber, « 


you are down in a rat hole somewhere 
If you are taller than the fellows that ar 
around, you need not be afraid of not be 
a six-foot 


Now 


what do you think of that for advice to a 


ing seen. You can't fail to see 


two man in a five-foot-six crowd.’ 


fellow starting in in the foundry?” 


improve on it, 


“T don’t intend to try to 


I answered. “Just viewed from a_ utili 


tarian standpoint I think it 1s all right 

I was not sure that you would fall 1 
with my ideas in regard to. studying 
grammar and going to church,” he re 


marked 
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“The idea is very clearly set forth, al- 
though I never had thought of it so com- 
pactly betore We both know men wh: 
are good mechanics, but who have never 
learned to their ideas, and have 
seen them surpassed by those who could 
talk better although much inferior, judged 


Grammar is only the 


express 


as mechanics only. 
art of speaking and of writing the lan- 
I think the advice to g 
Very 


guage correctly. 


to church speaks for itself few 


men would turn a man down _ because 
they chanced to meet him often in church 
The same cannot be said of every place 
where men meet and are seen.” 

That those in authority are continually 
on the watch for a head that is sticking 
up, the following will show. It was told 
to me by the assistant superintendent of 
one of the best known lathe works of this 
country, and it tells of a little experience 
of his when he was working in the shop 
as a machine hand. I will draw the pic- 
ture as his telling left it in my mind. <A 
discussion as to shop methods, etc., had 
led up to it. 

“It happened this way,” said he. “The 
of one of the owners, a mat 
fresh from had come 


shop to get practical shop experience t 


son young 


college, into. the 


enable him to run the business It was 
generally understood that some day th 
business would be his. He was a smart 


young man, but there was one thing that 
he did dislike 


his machine 


o do, and that was to keep 
You 


going 


clean couldn’t blam« 


the foreman for not after him very 


the superintendent 


strong about it, nor 

for not appearing to notice it, but he cer 
tainly did have by all odds the dirtiest 
machine in the entire place. If any of 
the rest of us had let our machines g& 


had to lool 


One day 


like he did we would have 


for another job in short order. 


he was absent and a _ hurry job was 


Some special fix 
so that it 


wanted from his lathe 

tures were fitted to that lathe, 
was the only one that it was convenient 
to do the 
lathe and do the job 


job on. I was told to take the 


“As I always tried to keep my machine 


in first-class shape, it made me mad to 
have to go to a machine that was so dirty 
There was nothing for it, however, but to 


so | 


began to brush away the chips and dirt 


do as I was told; took a brush and 


to make sure that I had all of the lathe 

there \s I was at work the superinten 
I 

dent came walking down through the 


shop and stopped and stood looking at 


me. I imagined that he was impatient be 
cause I had not jumped at the hurry job 
fast enough, but was too mad to car 
what he thought \fter brushing off al 


the dirt that Ic 


uuld, I took some waste 
and went over the entire machine witl 
that 
“While the superintendent did _ not 
watch me all the time, seemed to me 
that his eye was on me no matter wha 
part ot the shop he chanced to be in, and 
numb imes he stood where there 











could be no mistaking the fact that he 


was watching me. The more I was con 


vinced that he was watching me the mad 


der I got. The only reason I could think 
f for the interest he was showing was 


the fact that I so much time to 
that machine; but | 


mind that it would have at least one good 


Was using 


clean made up my 
cleaning, job or no job, unless he came 
up and said something. Not content with 
wiping it off, I got some gasoline and cut 
yf all the old that 


holes free, out all 


the oil 
the 


grease, Saw 
flushed 
ran the carriages back and forth 
did all the 
without 


When I 


could find any excuse for doing I set up 


were and 


bearings, 


and in and out, and cleaning 


that I could do tearing the ma 


chine to pieces. had done all I 


the machine and did the job, and after 
cleaning it up properly I went back to my 


own machine. I was not yet in any too 


good a humor, for the superintendent had 


evidently had his eye on me through 1 


1] 


all, although he did not say anything or 


come close enough to encourage me to 


say anything 
“Soon I him c¢ 


saw ming my 


but I mad 


Way, and 


thought that I was in for it; 
that I 


ught 


up my mind would let him know 


about letting a 
As he 


pay are you 


what I th machin 


gel into that shape reached me ] 
said, ‘What 
received notice a few days before th 


day | 


I answered, “From last pay 


getting?’ I had 


from the last pay should receive 


increase, and 


day I get $2.80 a day,’ and wondered what 
that had to do with it [ was not ke 
long in doubt. ‘From last pay day 4 


a day,’ and h 


: 
get $3 


walked 


the thoroughness 


iving said 


away. I know now that it was 


with which | 
much needed job that attra ted his atten 
tion.” 


Now this 


for “surface 


same man is on the lookout 


himself, and he 
\W. Osporni 


indications” 


1S nly one of many 


Horace Le Washington, United 


Consul at Switzerland, calls at- 


States 
Geneva, 
tention in Consular Reports to a style of 
ticket issued by the Swiss railways which 
would be highly appreciated in this coun 
try if they were possible here, 
These tickets, 


which prob 
not good 


the 


bly they are 


most of railways and the lake 


upon 
pon 


teamers throughout Switzerland, enabl 
the holder to travel at will without limit 
is to mileage or line traversed for a stated 
period of time, usually fifteen or thirty 
lavs I r tickets ir¢ obtai ible it il] 
irge railway stations and may be ordered 
rough a station | t of fare are 
, ° F s nd Third 
P as ciauss cla 
I 5 da $14.50 $10. $7.72 
] 30 days 22.19 5-44 11.58 
Upon thes ites 96.5 re 
sed at th f the period. No bag 
gage is carried fre Swiss ft oads 
I inks may be sent by n il d re de 
ered i eCiseé yl ) re t 
ecte f t S S 
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Liability of Manufacturer for Latent Defects. 
BY HENRY KLEIN, LL.B 


Manufacturers are trequentiy called 
on espond damages for shor 
comimngs 1 t g rds hev put 1po! th 


market, and they perl ips feel that i better 





understanding t w defining their 
rights and liabilities would enable them to 


\ terse ind 


ment of the law on this subject should 


losses concise 


prevent 


therefore prove of interest 


\ warranty 1s an agreement between the 


buyer and the seller, whereby the seller 
guarantees the existence of a certain fact 
in regard to the article sold There are 


two kinds of express and im 
plied 
particularly mentioned at the time of the 


Warranties : 


\n express warranty is one that is 


transaction; an 
that the 
from the 


implied warranty is one 


law presumes as existing some 


times nature of the contract, 


ometimes from the article that is the sub 
ject of the sale. Thus, in the sale of per 


sonal property, the law implies a warranty 


of title: that is, the seller guarantees that 


he is the owner of the article he under 
taline ta oll 
Chere is a doctrine in the common law, 
<nown as the doctrine of caveat emptor 
vhich, translated into English, means “the 
rchaser bewat By doctrine the 
purchaser t 2 equired re on 
‘ oko for det t does not permit 
e sell ) misrepre the quality of 
e goods, b r doe require him 
o disclose the defects if any exist Thus 
f A buvs yrse ot B and there thing 
d as to s soundnes t the horse turn 
t to r nsound he selle s not liable 
Phe doctrine f ca ’» makes it 
the duty of the buy » examine before he 
vivs, and if he does not care to do so, o1 
f he happens to lack knowledg: f the 
roods he is buying, he can protect himself 
by exacting a warranty from the seller 
If that is done and the goods turn out to 
the defect 
To this ru i weat emptor variou 
exceptions have been established, and one 
f these exceptions is where a consumer 
buys goods from a manufacturer. If A 


a customer, to B l manufacturer, 


ind orders goods, specifying that they are 
to be used for a certain purpose ind B 
s aware of the fact that A relies on B’s 
knowledge of the goods, the law impli 
warranty by B that the goods are fit 
tor the purpose nded ha Va 
ting the ral nd such ircur 
ces evel ) d ‘ yf 1 ‘ 
vords agree t good 
t purpo t vhich A require } RB 
. 9 Ipp 
' : 
rect t bb | t 
nufact ~ 
l 1 t | | tI t T 
vive! \ , 
g 1) 


I \ ey ik i ‘ ) 
| I 1 iny ite 
lefect » know of the 

n t \ ( 1 

\ 4 Y en | iW 

( ty 

rty ] ; + 
nreasol ( p it pe ns 1) 
ng g s I i ifact ¢ \ 

pon their own vledg \ 

[The manufacturer in selling an article 
for a purpose known to him impliedly 
varrants agains tent defects growing 
mut of the process of manufacture mn the 
other hand, he not ible for latent de 

him which arose through 


fects unknown to 


manutat 


pre \ 


his fault, or for latent de 


10US 


him, which result 


ed from defective materials furnished by 
' 
ners 
It should be stated by way of explana 
tion that the common W f which the 
citrine I If i < owr'e 
ho rig 4 ; ‘ d iwes: that it 
} + ? 
grew up Eng | 1 was brougl ve 
\mer vy the P » Fatl it 
iS << é 1 lified by val 1e¢ 
’ ? | ? ? “ST ? nic 
. s and nig 
\ t we d é 
vow re t itt \ 
lif t t t tat 
a ‘ low nd that t 
pr ple 1? ( 
— = - , vy of the Stat 
f the Unite S é 
iat t ‘ t for e purpose 
itend were { | t { \ g 
ee Ma = —_ 
( potat rv ! itt 
mp vind t es nary 
, 
eines } Vv p Ne ng iit 
torer;? ) rg yacl ng boxe 
Iding ) teria ane yirit 
| — , whe 
¢ 9 + { tured t vn 
l d efi l Itho | 
eq ) p ‘ u 
| 
f par kin 
nut rer 
| t rit 
‘ , 
: 
, 








886 
the goods see ther m:; Factured 
ne goos to use in another manutacturec 
product, of which it is a material, he im- 


yiedly warrants that it shall be reasonably 
I b : 
fit for such material 


Kingston, N. Y 


To Make Iron Chill or Soft. 


\ correspondent wishes to know what 
mineral may be added to iron in the 
rucible, when casting, to make the iron 
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SOME THREAD MILLER 


chill, also what mineral may be put into 


the melted iron to make it soft. Referring 
this question to W. J. Keep, of Detroit, he 
replies as follows: 

“Probably instead of ‘crucible’ is meant 
cupola Use 
old car-wheel scrap, or else reduce silicon 
To 


the re 


Chill is governed by silicon. 


until the required chill is obtained 


make iron soft, add silicon until 


quired softness is obtained. Pig iron can be 
purchased containing the required silicon 
or iron that does not contain enough can 
that 


than enough, to make the average right.” 


be mixed with iron contains more 
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Thread Milling Machine Work—Thread Milling 
Cutter Grinders. 

EDITORIAL CORRESPONDENCE. 
If one would see something interesting 
and instructive in the line of threading 
operations, let him visit the thread milling 
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with a circular rack formed 
end, a spur pinion at the other, 
and between the two a United States stan- 
an Acme standard thread, a 
In cut- 


inches long, 


at one 


dard thread, 
worm, and a 45-degree spiral gear 
ting the circular rack the cutter arbor was 





AR & © beer ee ee 














FIG. 2 DOUBLE THREAD RIGHT AND LEFT 


THREAD 


department at the Pratt & Whitney shops 
and watch the wide variety of work han- 
dled by the group of machines in that de 
thread miller he will 


partment. In one 


see*lead screws cut (and within limits of 
error of 0.001 inch per foot) and in an 
other he will find lathe and screw machine 
spindle-nose threads being milled; while 
other machines are attending to the mill 
ing of worms, the production of threads 
on short studs, the cutting of right- and 


left-hand chuck screws, ete. For, work 
of all 


if within the capacity of the machines, is 


sorts accurate threading, 


requiring 
turned over to the thread milling depart- 
And 


those required at the rear end of spindles, 


ment even such short threads as 


and such small and accurate parts as 


bench-lathe cross-feed and compound-rest 


screws, which are about 8 inches long by 


5-16 inch diameter, are cut on the millers 
The versatility of the thread milling ma- 
and its 


miscellaneous 


chine consequent adaptability to 


work and to pieces of un- 


HAND 
MILLER. 


SCREW WITH SPIRAL PINION CUT IN 


set horizontally and the change gear bracket 
was dropped, the lead screw being turned 
through the medium of an index wheel to 
move the carriage along for each cut a 
distance equal to the linear pitch of the 
rack, In the case of the spur gear the 
cutter head was set with the arbor in a 
vertical position and fed by driving direct 
on the lead screw, the change gearing 
leading to the spindle being disconnected 
and the indexing accomplished through 
the reguiar index ring on the spindle. 
Another interesting work is 
which represents a dou- 
left-hand 


piece of 
depicted in Fig. 2, 
and 
with a spiral pinion near the middle, the 


ble thread, right screw, 

diameter of the threaded ends being 1 1-16 

the thread 8 Acme 
7 


The 45-degree spiral 


and inch 
standard. 
1.296 inches pitch diameter, 2 inches face, 
The total length of the 
and six such parts were 


inches per 


pinion is 


and has eleven teeth 
piece is 6 inches: 
cut in a little over three hours, the time 


given including the setting up of the job. 














FIG. 3 4 THREAD MILLER JOB WITH 


usual character, as well as to standard 

parts made in large quantities, 

best illustrated by the engravings, Figs. 1, 
; g 


The first of these represents a 


is perhaps 


2 ana 3. 


steel specimen 2 inches diameter by 15 


INTERSECTING 


RIGHT AND LEFT HAND GROOVES. 

The piece in Fig. 3 has right- and left- 
hand helical grooves crossing each other 
as shown, and forming a particularly awk- 
ward job to handle in a lathe, as the tool 


must necessarily jump upon reaching each 
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point of intersection, thus making it prac- 
tically impossible to secure a clean, sharp 
angle at the intersecting The 
thread miller, however, handles such work 


points. 


as easily and satisfactorily as it does ordi- 


nary threads, of the character 


grooves 








MACHINE 
THREAD MILLING Cl 


FOR GRINDING SIDES OF 


FIG. 4. 
rTERS. 


rate of 4 
inches per minute, measured along the helix 
the the 


thread miliing machines some highly in 


represented being milled at the 


In finishing cutters used on 


teresting grinding machines are employed 
The Fig. 4, 
where cutter body 


these is shown in 
of the 


I 
first of 


both sides are 


Oil Cup 
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into a chuck open at either side as repre- 
sented, and is held there centrally by tight 
ening lightly one of three clamps bearing 


against the sides of the teeth. The chuck 


is geared from a shaft driven by round 


belts, and at either side is a wheel spindl 


mounted in a head which is adjustable on 


a base set at an angle to the work axis 


Either spindle head may be independently 


1 


adjusted to bring The wheel to the work 


en started up 


pass it 


“ryt? 


ter sides 


until a 


887 
form a seat for the cutter, three similar 
pins being carried by the clamp plate. Air 


under pressure and admitted through con 


nection g passes through the hollow draw 
ng-in rod /# and then through three pas 
sages reaches the rear of the pistons and 
forces them back, operating clamp disk d 
and causing » hold the cutter until the 
latter is ground when the three-wav 
cock } turned to t ff the ur and 
illow the l nd e pistons to escape 

‘ er is centere the chuck by 


























Drill for 
3 Way Cock 





for Exha 
4 \ ; 

nd 
a 


finished simultaneously, after which the 


cutter is put in the bench grinder, Fig. 5, 
where the bore is ground to size. In the 
the cutter, it comes 


from the hardening department, is slipped 


former machine 


as 





sure is removed, by springs on the piston 


rods. Three hardened and ground pins f 


FIG, 5. MACHINE FOR GRINDING HOLE IN CUTTER 
gage passed through the hole shows the’ means of a plug having a pilot ground to 
cutter to be of correct thickness. fit the bushing in the chuck face and a 

In the bench grinder, Fig. 5, where the body which will just pass through the 
cutter bore is ground to size, the work is cutter bore before the latter is ground out 
held by compressed air acting upon pis Che cutter teeth are ground to gage on 
tons which draw back a clamping plate’ the sides, and also on the ends except in 
attached to the face of the chuck. The the case of V-thread cutters, in the auto 
general arrangement of the machine and matic machine shown in Fig. 7. Here the 
the air connection will be clear from the cutter is mounted on an arbor provided at 
half-tone The internal construction of ts outer end with indexing mechanism, 
the head is shown in the sectional view, and at either side rrinding head which 
Fig. 6, a being the spindle, b a draw-in’ may be set by grad 1 mn the base to 
chuck body with a head for the cutter and ny angi essary for grinding the sid 
retainer plate, and c a cutter in position to f the teeth, while at the front 1 third 

J} @eesee— Fs 
| I Cy 
U \ 3 \ 
~ } { | \ 
Q +5 - 
ay ee | ee 
- i t — 7 
7 ~ ; 
4 == ( 
_—_ i - 
S ‘00 pee | 
| he < 
+ ) 
Vopr 4 
J i 
i ee 
im M 4 
IG. 6. SPINDLE AND CHUCK OF BENCH GRINDER 
Se ground The plate d which secures’ adjustable head carrying a wheel which is 
the work is drawn back by three pistons e, moved back and forth across the tops of 
and forced outward again, when air pres-_ the teeth The three wheel spindles are 


vertical 
of the 


automatically reciprocated by the 


arms connected at the outer end 
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sleeves, these arms being moved to and 
fro by links connecting them with cranked 
mechanism from the driving 
shaft. The grooved driving pulley on this 
shaft the movement of the 
indexing the cutter 
one wheel 


operated 


also controis 
pawl which turns 
tooth after 


passed twice over the edge of the tooth 


ahead each has 


being ground. The spindles set at an 
angle to the cutter axis have a reciprocat- 
ing the 
length of the largest tooth ground on the 


machine; and the movements of the spin 


movement exceeding somewhat 


dles alternate with each other so that there 
is no possibility of one wheel interfering 
with the other. a & Ss 





Handling Glue in Warm Weather. 
The glue made at the present time is, as 
a rule, much superior to that of a quarter 
century ago; that is, there is more of a 
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composition begins, and it is this decom- 
position that reduces the adhesive proper- 
ties of the glue. For this reason soaking 
should not be continued any longer than 
is necessary to soften the glue without re- 
ducing it to a pulpy mass. The purity of 
the best grades is such that even if soaked 
in cold water, six to eight hours is sufh- 
cient; if tepid water is used, six hours is 


All who 
attention 


the maximum time necessary 


have given the matter close 
know that there is a marked difference in 
the amount of water that will be absorbed 
by different makes of glue when soaking. 
and also the amount necessary to dilute it 
to a working consistency. It follows, 
therefore, that the best results can be ob- 
tained by using one brand, if tests prove it 
to be of high quality. 

\fter the glue is soaked it should be 


me!ted as quickly as possible in the double 





generally understood, is unnecessary; but 
it is well to the powder with tepid 
water and allow it to stand a half hour or 


In hot weather it is a 


wet 


so, before melting. 
good plan to put in a few drops of an 
This 
is particularly desirable when the melted 
pans to 


essential oil to retard decomposition. 


glue is poured out in shallow 
await future use, instead of its being al- 
lowed to stand and simmer over the fire 
for a day or more. This cooled glue is 
dissolved quickly by heat, and retains its 
consistency, whereas glue that is allowed 
to remain over the fire for several hours 
thickens through the evaporation of the 
water, and must be thinned before it can 
be used, and it happens too often that cold 
water is poured in, or that hot water out 
of the iron kettle is employed, both of 
which tend to injure the glue. We omit- 


ted to state, when referring to soaking, 

















high grade to be had, and prices are lower 
than they were, quality for quality. The 
litt!e difference in the price of the best 


and that of any lower grade that could be 
used at all is so slight that every man can 
afford to use the best. Next to the qual 
ity of the glue comes the preparation, and 
it is an easy matter to render the best glue 
valueless. Glue as now sold comes in 
broken pieces, generally very thin, and the 
best, when held to the light, 1s semi-trans 
parent, although some fine glue is sold in 


squares that are ¥ inch, more or less, in 


thickness. The other form is the ground 


glue 
quires 


Soaking glue before melting re- 


care, as the best can be weakened 


by allowing it to soak until it begins to 


show decay. This condition is easily de 


tected by the smell. The pure glues do 


not emit objectionable smell unless de 


iron 
effect 


the 
the 


the modern enameled ware; 
kettle 
ot the 


melted glue causes 


the glue and 
the 
it to rot 
the 


heated two or three times 


discolors 
upon the 
This is the 
glue is re 


action of iron 


particularly when 


case 
In the copper 


color 1S 


or enameled kettles no change in 
noticeable until the glue begins to decom 


pose. The glue kettle should have a good 
cover, one that will keep out dust and 
dirt, and it is a good plan to have a 


1 


pocket as well in which to keep the brush 


when not in use; leaving brushes in the 


hot glue and allowing them to remain in 


until the glue gets cold, leads to the ac 


cumulation of dirt, besides doing injury 
+} 


to the brush and eventually loosening th 
If ground glue is used, soaking, as 


hairs 


FIG. 7. AUTOMATIC GRINDER FOR CUTTER TEETH 
giue kettle; none other is fit for use. The that pure water should be used; soft 
interior kettle should be of copper or water is the best; next to that is con- 


densed water; the most objectionable 1s 
hard well water. This suggestion as to 
the selection of water should not be 
treated lightly, as the water exerts a 


marked influence upon the glue, both as 
Water 


is so charged 


o tenacity and durability from 


creeks is often used, but it 
with organic matter that decomposition 1s 


hastened. In shops where large quanti 


ties of glue are used, one man should be 


given charge of its preparation for use 


and keeping it in the proper condition. It 
this is done, responsibility can be located 
and the man can familiarize himself with 
the peculiarities of the glue, the time that 
it can be kept without injury, and su 


} +. Pay 
ther conditions 
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The St. Louis Exposition—VII. 
EDITORIAL CORRESPONDENCE 
THE GREAT MECHANICAL EXHIBITS 
In the eyes of the public, to which noth 
ng appeals like a steam engine in 
Westinghouss 


probably hold first place among the me 


the combined 
hanical exhibits at St. Louis, and while 
he judgmen 
.ccordance 
what constitutes greatness, many will agree 
vith the general publi It is 
power service electric plant of the 
and 
2,000 kilowatts capacity 

At Chicago, in 
station plant, which also 


the Westinghouse Electric & Manufactur 


tion 
1893, the great central 


was installed by 


ing Company, was a complete exhibit of 


the most modern type of electrical ma- 
chinery at that time, and the twelve 750 


kilowatt generators at 2,200 volts were the 


largest alternating-current polyphase ma- 


chines ever constructed and constituted 
the largest polyphase plant then in 
service The 2,000-kilowatt three phase 


the St 
operate at a 


per minute and 


alternating-current generators of 


Louis Fair plant, which 


speed of 83% revolutions 


deliver a 25-cycle current at 6,600 volts, 


altho of almost three times the individual 


seen at Chicago, are of 
remarkable on ac 


capacity of those 


course not at this day 


‘ount of their size, and indeed 


to the 


entrance 
through a 
] 


ciose 


service plant exhibit is 
large 35-foot pla molded in 


representation and in exact duplicate size 
f the 


Westinghouse 


of the 


ley] t ] - t “rr + 
K1iowatt aiternating-curren 


stationary armature of 5,000 
generators constructed for the elevated and 


in New York city 


plant generating units 


service 


subway train 
Altho the service 


are not of known to-day, 


the advance in the art in the meantime 


is such that there is little in common be 
tween the 


and the St 


Chicago plant of 1893 
plant of to-day 


The 


service plant 


Louis service 
except the name of the manufacturer 
the 
condensers, 


total space occupied by 


with exciter units, cooling 


towers and switchboard is 


feet 


20,200 square 
erhaps as noteworthy a teature of tne 


plant as any is the condensers, of which 
there are two of the siphon type with a 
dry vacuum pump connected to the 


The 


and over through the medium of cooling 


con 


denser heads water is used over 


towers, and on the day of my inspection 


the vacuum gage stood at 27 inches 
The engineer assures me that 29 inches is 
frequently exceeded 


The 


arations 


Westinghouse exhibits and 
for the 


ment of visitors are on a noteworthy scale. 


prep- 
reception and entertain- 
In addition to the exhibit proper which is 
enclosed within ornamental staff walls and 
columned entrances of classic design, is an 
auditorium which 350 persons, in 
which displayed at regular hours 
through the day the biograph and muto- 
scope pictures of scenes in and about the 


seats 


are 


t of engineers will vary in 


with their vn estimates of 


consists of four units each of 
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arious Westinghouse works 





yurg district, and which 
throughout the fair as a meeting place fo 
scientific societies and technical congresses 
Exceeding in size any one of the West 
nghouse units is the Allis-Chalmers-B 
( n ot 5.000 Ss pow Ww fic 


ery id torms 5 g feature | S 
voted t lec ve ghting f 
grout ds in » pp es Curren TOT V¢ 120 
ooo incandescent nps At tl plat S 
cated t switcl rd from which the 
gradu Irning f the lights night 
s don The engine is of the type d 


ened f I the Manhatt: 


New York, but the 


inches la 


low 


pressure 


is of six ger diameter than those 
at the 


citer unit alongside is particularly pleasing 


Manhattan station The small ex 


n its operation and has an attach 


for traversing the brushes lengthwise over 
the commutator with an obviously favor 
able influence on the wear 

The Niles-Bement- Pond 


} 


Company's ex- 


and away 





tar the greatest display 


of machine tools ever made by a single 


corporation. Of its striking features are 
the 10x10x30-fo variable-speed pneum 


atic clutch planer, the 20-foot boring mill 





with additional independently driven bot 
ing bar, the horizontal spindle boring, 
drilling and milling machine, and severa 
smaller tools with novel features Phe 
entire exhibit weig 868 tons and. as Ss 
een explained ese columns, was 
erected w ut < 1 Taciiitie¢ in act ! 
plishment w eyond the understan 
ng of the e man 

From a strictly engineering standpoint 
the locomotive testing plant of the Pent 
sylvania Railroad must be given first place 
The difficulti yf a varying water p 


sure in the 
seemed to present f 
f sfac work, have be 


the doing of sat tory 


so far overcome that satisfactory tests have 
been completed on ] hicl 
at this 


another. The 


one 
writing is about to give place 


has deve loped cer 


tain unexpected limitations, but within its 
range it works well. One of the surpri 
ng results already obtained is the di 


the effect of the 


freight loc: 


closure of heavy counter 


balance on ymotives when run 


at high speed, the force of 


which is such as to actually reverse the 
direction of stress upon the registering 
apparatus. Surprising as this may seem, 
it cannot be questioned. Data from tests 


in both tabular and graphic form are be 


ginning to accumulate in large, and wil 


| 


of course accumulate in much larger, vol 


ume. The autographic records of the trac 
tion dynamometer are most interesting 
things. The pen vibrates of course with 
the varying impulses due to the crank 


and counterbalance weight angles, form- 
ing a cycle of hills and valleys for each 
itself 


prising regularity for hours at a time 


revolution which repeats with sur- 


Across the aisle from the testing plant 
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the way through t wildernes d taug 
Sa e B 1 e & Ohio ex ) I 
old com ves ind rep! duct 1 h 1s 
first piace I my Wi hat 1 If 
official pI re her eve gets hrougl 
tallins V1 delive if photographs, 
| hope to present tf the reader of ne 
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the development of the locom itive. which 


I 
| can ony 1) \ p ve ft b ] ult 
nteresting en to myself 
chin how! St. I is have alrea 

een illustrated scribed in our « 
mns, al 11 eeklv tf lof new 
( ~ i pres nece i \ 
’ I ] \ cw. 

) Ne ‘ 

eT ‘ ‘ wr 1¢ + 
poOss¢ | Ve These 

i 2 

Wi 1 ( 

I eX mply ) } 
thie re \ ( oO os 
chine alre ly ta I ur reader 

THE BETTI I ND ! NG MII 

The Betts M ( pany show 
numibs I 1 wl cl] D 
ess ( Pp Ion ty 
sf I at u h leature 

Fig vs a 6-foot boring and tur 
ng tl ha peed change mecl 

m whicl thi r ( tially the vt 
con ind I i dle idea WoOrTkt 


out in a new way, particularly with refer 
ence to the heavy driving which in 
instance 1s done wi photograph 
In connes n WV i¢ araw gv. 1g 

will make it readily understandable There 


is first a motor resting upon a self-con 


tained base and fro tl i chain drive t 

shaft A, to which are keyed the five 
gear wheels shown The parallel shaft B 
carries the complementary gears, and any 
one of these pairs 1s ¢ mnected at will by 


shifting the 
D. The 


and may also slide upon 


rod E 


this rod to bring 


le ver ¢ l pivoted upon 


the idler into the plane of the two gears 
rod | 


member of a rectangular frame 
1s pivoted at / At the 


to be connected is the upper 


which in 


turn left of the 
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gears is the fixed standard G, the top of 


which is formed as shown, to engage with 


any one of a series of notches formed on 
the under side of the bar ( 


these notches defines and fixes 


and each of 
the proper 
position of the idler D for a given speed 


ratio. There is a_ locking device, as 


shown, which holds the lever C firmly in 


manipulating the lever 
the left hand is placed upon tl 
the the 


while the right hand applied to the handle 


position, and in 
ie handle at 
extremity of bar for lifting it 
H enables it to be easily shifted upon the 
rod E, and when clamped in position the 
pinion is firmly held and the drive is very 
steady 

The motor, which is 15 horse-power, is 
field-controlled 114 to 1, while the steps 
of the cone gear drive are about 1% to 1, 
so that the motor variation slightly over 
laps the continuous geometric curve repre 
senting the speed variations 

The 


method of 


photograph shows also a_ new 
balancing the cutter-bars, by 
means of which each bar is separately bal 
anced by its own counterweight, so that 
either of be 


moved without in any way affecting the 


the saddles or bars may 


other saddle or bar, and, as will be noted, 


no chain passes across from one saddle to 


the other in front of the cross-rail face, 
this space being entirely clear for the 
passage of rope slings or chains used in 
placing work upon or removing it from 
the table 

The arrangement of this chain will be 


readily understood by following from its 


point of attachment at the left of the bar 


nearest the observer, down under a sheave 


up to the sheave 
saddle 


at the right 


the 


on the bar 


of the bar on the over three 
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idlers on 


the bracket at 


FIG. 3. BETTS PLANE 


the end of the 


cross-rail (one function of these being to 


take care of the 


chain at different hights 

















BETTS BORING 


AND 


RNING 


Mit. 7 


INCHES 


R. 72X72 INCHI 

ot 1 ( ( ( I é 
sheave, whicl t the rear edge ot 
the upright (thi last named sheave be 


ing held in a yoke, to which yoke 1s at 


tached the weight chain), and back around 


the fourth idler on the cross-rail bracket 
along the cros rail to the sheave seen on 
top of the rail between the saddles, and 
thence to a point ot tachment to the 


saddle, not visible in the case of the chain 


we have been following, but shown for 
the other saddle The points of attach 
ment to the two saddles and the two 
sheaves on the rail are in different verti 
cal planes, so that either bar may pas 
slightly beyond the center of the tabl 
without interference he table is worm 


driven, and no part of the mill extends be 


low the floor lin 
THE BETTS PLANER 

The planer exhibited by this company 
is shown by Fig. 3. Its distinctive feature 
is that the side heads fitted to the up 
rights have long les, by means otf 
which the shorter des (which may be 
swiveled to any ang may be carried 11 


toward the middle of the platen 


enable work to be perated upon that 
would otherwise be 1 cessible for them 
This is a 72x72-inch planer, and the up 
rights are 20 inch cross the face Ch 
cross-fi s cla ( them both insid 
and out ( four place The 1 

chine s driven by a 25 e-powe con 
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stant-speed, compound-wound motor, and 
all the driving gears are of steel, so 
mounted that all torsional stresses are car 
ried through sleeves of large diameter in 
stead of through shafts, with the object of 
reducing torsional vibration. These sleeves 
are bushed with bronze 
VARIABLE SPEED GEAR FOR SLOTTER 

The slotter shown by this company 1s 
illustrated by Fig. 4. It is driven by a 
5; horse-power variable-speed motor hav 
ng a range of 11% to 1 by field control 
[he motor is bolted to the back side of 
the frame, and further variations of speed 
required are obtained by means of the 
four sets of gears shown, any pair of 
which is put into action by a sliding lock- 
ing device, which is made to pass from 
one gear to another by means of collars 
which are interposed between the hubs of 
the wheels, and which close the locking 
dogs together, allowing them to separate 
again after they have passed through, so 
as to engage the next gear. This change 
is made by moving the lever seen at the 
side of the machine 

HORIZONTAL BORING MACHINE 


\ horizontal boring machine of the 


Bement type also ferms a part of the 
Betts exhibit, and is illustrated by Fig. 5. 


It is driven by a 7!2 horse-power variable 
fF 


speed Northern Electric motor having a 
range of speeds of 4 Oo 1 by field control 
The machine is triple geared—1. ¢., the 
sleeve which takes the place of the cone 
pulley and is driven from the motor in 


the manner plainly indicated, drives the 
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spindle direct, or at two different gear 
ratios. 

This that the 
platen, screws, etc., may readily be taken 
off, and when this is done work may be 
fastened direct to the bed-plate by means 


of T-slots provided for the purpose, or 


arranged so 


machine is 


may be held in any sort of special fixture 
or mounted upon parallels 


A MAMMOTH WOOD PULLEY 


idea of 
1 
i 


In keeping with the general 


making the St ig 


Louis Exposition the 
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halves—and is built 


k boards, glued an 


Indiana oa 


2,000 poun 


four met mployed thirty days 


rstand 


building is, we un 


built solely for exhibition, but 


eventually, Reeves Company 


previously pulleys approachi 














gest thing of its kind ever gotten up, the 
Reeves Pulley Columbus 
Ind., has in Machinery Hall one of its 
wood large that it 
forms one of the most prominent features 
of the place. Some idea of its size is ob- 
tainable from the engraving, and the sta- 
tistics pertaining to it are: 240 inches 
diameter, 50 inches face, mounted on a 
12-inch It is 


Company, of 


pulleys, that is so 


shaft. split—s. e., made in 


240-INCH WOOD PULLEY SHOWN AT 


one in size. The exhibit includes also 
several of the variable speed transmission 
devices made by this company, and which 
have been made familiar to our readers. 


F. A. H. ann F. J. M 


English Out in the Shop. 
“Say, what shall I do with this casting? 
that it 
chuck, but | 


in it is out. I knew 


I put it into the 


The core was 


out before 


ness should not turn out a casting like 
that. He should have that it 


wrong when he shook it 


found out 


was out, and 


thrown it out then, and not have allowed 


it to go out,” he exclaimed 


Tell him to watch out a little better 


what | is doing, as too much of that 


rk would make us let 


kind of w him out 


was the reply and occurrence passed 


out of the active issu vetore the shop 
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Letters From Practical Men. 


Forming, Parting and Slotting Tools and Tcol 
Holders. 
Editor American Machinist : 
There is no doubt many of us have used 


the old-style solid forming and parting 
tool with very poor success. Some time 


ago I had a very large and difficult form- 
ing 
did not have the best blacksmithing facil- 


die to make in a factory where we 


ities and where everyone did his own forg 
ing 
shown in preference to the old-style so 


goose-neck tool, 


I decided to make a tool like the one 


called which is a more 
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FORMING, PARTING AND SLOTTING 


difficult and one to make. | 
found it to work well, and to be simple to 


A. E. A. 


expensive 


make. 





Grinding Parallels. 
Editor American Machinist : 

In connection with the letter of “Tool- 
maker,” at page 598, | that 
when I have thin or small pieces to grind 
or to do machining on I solder them down 


would say 


by dropping a little solder at the sides or 
ends, or, if that is impossible, I use shel- 
lac, let it dry a little and stick the piece 
to be the table or the 
face-plate, as the case may be. A surface 


machined on to 


of wood is of course preferable for this 
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When grinding reamers or other tools 
where the teeth do not come opposite for 
calipering, I solder a piece on opposite 


the tooth and grind that also and then 
caliper from it to the tooth opposite. 
C. W. 





Expanding Gray Iron by Heating. 
Editor American Machinist : 
At page 447 I saw an article by Alex. E 
to enlarge 


Outerbridge, Jr., telling how 


gray-iron castings with heat. Several days 
after reading it I chanced to have a small 
marine gas engine piston, 3'4 inches diam 
eter by 4/4 inches long, to fit up. It had 


} 
| 
\ 


e \ . 
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TOOLS AND TOOL-HOLDERS 


been turned a little slack for the cylinder, 
and no amount of care with the rings 
would give and hold the right compres 
old inch pipe 
and ¢ome dry sand from the molding shop, 


sion. I got an piece of 5 
and, seeing that the piston was well packed 
into the pipe, I took it to the blacksmith 
and told him to put it in the forge about 
cool off with the 


The next morning I thought 


5 o'clock and to let it 
fire after 6 
of giving it another heat, but it chanced 
that the forges were all busy, so I took it 
out and tried to start it in the cylinder. 
It would have taken a sledge to drive it 
in an inch. There was very little, if any, 


} 


difference between the solid head end and 
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the open lower one. There was quite a 
look of astonishment when I took it down 
to the lathe hand who had “‘fitted”’ it, and 
told him to take another light touch off, 
as she didn’t quite enter. As most of our 
work is repairing old machinery of every 
description, I feel safe in saying that in 
the future we will be less inclined to ran- 
sack the pattern shop every time we want 
a good fit of the piston in an old engine. 


W. L. McLaren. 





Machining Bronze Half Bearings. 
Editor American Machinist: 
The articles appearing recently in your 
the 
bronze half bearings make me think that 


columns discussing machining of 
a very much faster way is apparently not 
widely known. 

The most perplexing problem is to make 
the shaft 
box exactly to its center at both ends. 


sure that will rest in one half 

Where any quantity of pieces are to be 
machined, the cheapest and most satisfac- 
tory way is to mill the entire inside of the 
box with the aid of a suitable jig and a 
The cutter should be made 


the the half 


formed cutter. 
interlocking at center of 
round. 

By making the radius of the convex cut- 
ter about .004 or .005 inch less than the 
shaft size, line reaming is provided for, 
and every half-box is a duplicate of every 
other. 

After milling, if they are clamped on an 
arbor and the ends finished, they may be 
clamped endwise and the outside turned, 
but the milling method for the inside, and 
contacts, is far cheaper and more satisfac- 
tory than any method of planing and bor- 
ing or milling and boring. 

In this regard I wish to call attention to 
the difference in price which various mak- 
ers quote on work which they have been 
asked to estimate upon. 

I had occasion to get some of these cut- 
ters made recently, and all of the prom- 
inent makers were supplied with a blue- 
print and asked to quote 

The got 
known for its good work in standard tools, 


concern which the order is 
but its quotation was 70 per cent. less than 
the highest offer and 30 per cent. less than 
the next. 

Of course, they advertise in the AMER- 
IcCAN MAcHINIsT, but the question I am 
the other fellows 


wart too much profit or did they just 


asking myself is, did 


guess at the cost without making an esti- 
mate? The holds 
quotations on drop forgings, which some- 


same thing good in 


times vary over 200 per cent. in estimates 
from different concerns. 

I have come to the conclusion that when 
a small of them 
do not give it the honor of a careful esti- 


job is considered, most 
mate but simply make a guess. 
That may be justified by saying that a 
careful estimate is not warranted on a 
very small order, but it is well to bear in 
mind that the 


order 


fellow with a twenty-dollar 


just now 


a position to 


may be in 
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give a two-thousand-dollar one later, and 
he is pretty apt to remember where he got 
the most advantageous service before. 
Freeport, Il. TOOLMAKER. 
[Geo. B. Grant in one of his old cata 
logs of gears “estimating is only 
guessing.” —Ed.] 


says 





A Caliper Rule Attachment 
Editor American Machinist: 
At page 595 I noticed a scheme for using 














two combination square heads for a cal 
Mel ai 

1 

\ wl 
V 
 * 

| _ 
4 CALIPER RULE 
iper; I had used this idea before, but 


found it limited to only a few measure 
ments. The drawing enclosed shows the 
device I now use, and it is a very conven- 
ient tool 
ments. 


for inside and outside measure 
2-inch 
(the 


If placed on an ordinary 
scale made by a reputable concern 
accuracy obtained on these scales is truly 
wonderful, considering the price at which 
they are sold) one has with the other at- 
tachments a combination tool of great con- 
venience and reliability. The range of this 
tool is an important factor, as readings 
from 0 to 7 inches round work are 
easily made to within one-half thousandth 
of an inch. 

The centers of the jaws are made of 
polished sheet steel and the outside of the 
same material half as thick, brazed with 
silver solder. The jaws are then hardened 
on the ends and lapped. The line adjust- 
ment is used and a vernier might be placed 
Cyrus TAYLOR. 


on 


at A. 


Oil Holes and T-Slots by a New Method. 


Editor American Machinist: 
The new milling machine had been de- 
livered and I, the shop foreman, was in- 
structed by Mr. Knowall to test it, and 
report. 
Mr. Knowall 
mzn who thought that he knew 


was a successful office 
as much 
about the machine shop end of the busi- 


ness as all the men in it, put together 
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The machine was tested and I stepped 
into the office to report it all right 

“But, Mr. Dixie,” said Knowall, “are 
you perfectly satisfied with it?” “Yes,” I 
replied, ‘‘of course it would be better if we 
had three T-slots in the table instead of 
one, but I can make out all right; 
are no oil holes in the two 


and, by 


the way, there 


loose pulleys, but these things don’t amount 
to much; I can fix things up to suit my 
self.” 

“Now, that’s just where wrong 


you are 














ATTACH MENT 


You may know something about running 


the shop, but when it comes to buying a 


new machine, anything that requires the 


mercantile instinct to prevent us being 


swindled, your opinion is absolutely of no 
agreed to sell us a 


perfect machine and I intend 


value; these people 
to have it so, 
or ship it back to them.” 

A few 
days after Mr. Knowall, in passing through 


I went into the shop to my work 


the shop, stepped over to my desk: “Mr. 
Dixie, I have been looking at that new 
milling machine table, and find there's 


plenty of metal in it, so that you can mill 
two more T-slots if you want them; and, 
by the way, did you drill the two oil holes 
in the loose pulleys?” 

I was rather surprised at the workman- 
like way in which he spoke, but disguising 
my I replied that the T-slots 
could go for the meantime and that I had 
drilled the two oil holes 

Some time after this, while looking over 


emotions 


the letter book to find the letters referring 
to another matter, I came across a letter 
to the makers of the milling machine, 
which ran somewhat as follows: 

“Our foreman informs us that while the 
milling machine is fairly satisfactory, you 
have forgotten the oil holes for the loose 
pulleys, and the machine would in his opin- 
ion be more efficient if there were three T- 

Kindly rectify this 


slots instead of one 
oversight and ship us at 


your earliest con- 
holes suitable for 


venience two oil 16x4- 


Sos 


inch countershaft loose pulleys and two 
extra T-slots for No. 2 milling machine 
table Yours truly, 

“KNOWALL & CHUMP.” 

I suppose it was the reply to this letter 
that contained the information with which 
he overwhelmed me in the shop 

DIxIt 
Inserted Tooth Milling Cutters 
Editor American Machinist 

At page 1255, Vol. 26, a correspondent 
showed a milling utter with inserts 
teeth Havi gy | id experience with tl 

5 Wwe evera ther yp I ed 
tooth cutters for medium and heavy work 
on gray iron, I have never used one which 
vave result ji ne here how 
For heavy wor nd with the new higl 
peed steel wi ‘ d excellent 
sults with it he cutters are mac 
round steel, “% inch diameter, as show: 
they nev require forging ind a 1 
mum amount of grinding The taper 
shank 1s made of 1 1 steel screwed 

the cutting head. The cuttet ive an out 
ward rake of 30 degrees, with 10 degree 
forward rake For cutter ver 18 inche 
liameter two ‘ ws ) ed tor 





« —ZY 3° 
de ae 
ae {ae 


INSERTED TOOTH MILLING CUTTER 
fasiening each cutter, as the cutter head 
has more metal in being deeper. We use 
the cutters pitched 3 inches apart rhe 
fine thread on bottom of shank is for 
forcing the cutter from the machine spin 
dle by a nut. The cotter hole in shank is 
for driving the cutter, a flat on top not 


tremendous power 


We 


being strong enough, as 


is required under heavy cuts use it 
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on the very heaviest class of milling, both 


vertical and horizontal, and with high 
speed steel cutters can take a roughing 
cut ¥ inch deep with a peripheral speed 
of 65 feet per minute with a feed of 3 
inches per minute. For finishing we in 
crease to 80 feet per minute, with a feed 


of 6 inches per minute and a cut 1 inch 


deep. J. Downinc 


England. 





Finishing Segments of Large Radii. 
Editor American Machinist: 


The problem was this: Given a certain 
number of cast bronze segments, to find 
<--> -3 
A , 
K 


m 0 & 
4 + nd 
roe) + 
a) ” 7? 
| 
ee } American Machinut 
Fre. &- THE SEGMENT TO BE FINISHER 


an inexpensive method of finishing them 
to the dimensions called for in the partial 
Facing them off to the 3 
of 


view, Fig. 1. 


inches width wasn’t troublesome, 


course, but the inside and outside arcs of 


AMERICAN MACHINIST 


segments, moreover, later were to have 


teeth cut in the inside edge and the com- 
pleted piece to be subjected to rigid inspec- 
\ccuracy and 


tion before acceptance 
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discarded as impractical or too expensive 
It will be seen that said solution involved 
combining an air drill with a large slotter 
Fig. 2 shows the combination “rigged up” 




















FIG. 3. 

















FIG. 2. FINISHING 
34.6 and 38.85 inches radius, respectively, 
the latter having the notch and dovetail 


These 


grooves, weren't so easily handled. 


SEGMENTS OF 


LARGE RADII, 


smooth surfaces. were therefore essential. 
Figs. 2 and 3 illustrate the solution 
reached after several other plans had been 


FINISHING SEGMENTS OF LARGE 


A 


cutter 2 


‘ 


RADII, 


for the first operations. <A spiral milling 
inches diameter was keyed to an 
arbor and held in place against a shoulder 
by a nut on the under side. This arbor 
ran up through the main bearing, which 
was of gray iron and which was bolted to 
the head of the slotter. The shank of the 
arbor was tapered to fit the air drill collet, 
the 
from moving 
screwed to the arbor, one at each end of 


whole arrangement being prevented 


vertically by two collars 


the iron bearing. Between the collars and 
the bearing were placed fiber washers, to 
insure smooth running A small chain, 
not shown in the photograph, held the air 
drill down tightly on the arbor shank. The 
slotter head of course was immovable dur- 
ing operations at other times, but the hight 
of the cutter could be adjusted by turning 
the cone driving pulley. Making the head 
immovable means that the feed for the ta- 
ble couldn’t be taken in the usual way by a 
ratchet movement from the large gear at 
the rear of the machine. 

The arrangement, shown best in Fig. 3, 
was substituted. As indicated there, a 
pulley of large diameter was put on the 
main feed shaft in place of the regular 
ratchet wheel, the belt going to a “pull” 
countershaft fastened to the floor and the 
controlling handle being hung in conven- 
ient reach of the operator. The main belt 
was placed directly around the counter- 
shaft above to give the slow circular feed! 


required. 
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Fig. 3 aiso shows how the attachment was 
readjusted for milling the notch and the 
The same bearing was 
slotter 


dovetail grooves. 
bolted to the under 
head, but a shorter drill collet was used to 
block 


side of the 
allow the insertion of the wooden 
for clamping. 
end for taking in the small end mill and 
dovetail cutter was also found necessary. 
The vertical rod under the slotter 
head was used as a hight gage for obtain- 
ing the proper position of the slots. Be- 
fore starting the dovetail groove, it was 
found advantageous to remove some of 
the metal with the end mill and then use 
the dovetail cutter for undercutting the 


A new arbor with a collet 


seen 


edges. 
The finished segments were entirely sat 
isfactory, the surfaces and grooves, being 


clean cut, free from chatter marks, and 
last, but not unimportant, the time limit 
not exceeded The big slotter has now 
resumed its normal functions, but the rest 
of the combination is carefully stored 
away for future reference R 





A Cheap Hygrometer 
Editor American Machinist: 
At page 729 of the AMERICAN MAcHIN- 
IST appeared an article entitled “A Cheap 





Front View Side View 
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A CHEAP HYGROMETER 


Hydrometer,” by Dixie. I beg to suggest 
that “hygrometer” might be less confusing 
and that “hygroscope’’ would be possibly 
more correct. I enclose a brief descrip- 
tion of a contrivance which I have used 
to some advantage and trust that you may 
be able to find something of interest in it. 

A is a strip of bristol board shellacked 
upon one side and coated with gelatine 
upon the other. While still moist, coil and 
leave to dry (in spiral form). B is the 
gelatine coating. C is a straw or whisk 
from a broom and is fastened by sealing 
wax to A. D is a pin or nail to which 
the coil is fastened by sealing wax, and 
thence to board or fence, etc. The coil 
should be about 1% inches long by 1% inch 
wide before being rolled up; the straw is 
about 114 inches long. This may be made 
upon a larger scale throughout with still 
better results 

Calibrate this instrument by any conven- 
ient method—such as by comparison with 
the reports upon humidity in the daily 
papers 


Epw. F 


CHANDLER 
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A Machinist's Experience in Mexico. 
Editor American Machinist: 

I once had the job of fitting up a frame 
work for the main drive of a large cotton 
State of Vera Cruz, Mexico 
old ninety 


Its motive power was fur 


in the 
mill 


mull 
The 


years or so 


was an one—some 
nished by five turbines in different parts 


of the building. The water supply for 
these was to be concentrated into two big 
turbines with an additional head of 60 
feet 

My job was to erect a trame from the 
excavation hold the 
bines to the first floor of the mill, to carry 


the 


which was to tur 


the bearings, etc., for main driving 


pulleys and other fixings. The materials 
to be used were old I-beams of steel and 
of widely varying degrees of straightness 
These had to be cut to length with the 
blacksmith’s cutter, for there was not even 
a hacksaw to be had in the small machine 


shop belonging to the factory. The ends 


had to be chipped and filed square by 
hand, and the engineer superintending 
knew if a job was right or not 

The drawings called for 34-inch holes 


about every 30 inches for bolting together 


ind I think there 


were about 800 holes al 


gether . 

The turbine for this tloor was out of 
rder, so I asked the boss to put down a 
-mall electrical motor to drive the drill 


press, as there was plenty of current avail 


ible. He wouldn’t do it, however; said 
‘Per mano, como no.”’ 

The drill press was a corker, and there 
was no mistake about the pressing part of 
it, even with the flat drill newly sharpened 
up—no such luxury as a twist drill 

Some genius, in building this drill, had 
drilled a hole through a gray-iron support 
column and fitted in a shaft with a pulley 
The 


casting for the spindle was fastened like 


on one end and a gear on the other 


wise, and a big vat thing, used for husk- 
ing coffee berries in, did duty, when re 
versed, for a table. 
to the spindle by two chains, which were 


Feed was imparted 


and 
foot 


pulled by means of a ratchet wheel 


pawl, which last was moved by a 
lever 

I found an old grindstone, put a hand 
crank on both the 
floor, belted it up to the drill press, and 
had four men 


every fifteen minutes 


sides, fastened it to 


as power, in relays of two 


The gray-iron brackets for the corners 


measured 30x18 inches, were 10 inches 
broad, last 


inch too much. They had all to be chipped 


which dimension was just an 
and squared by hand and the drilling done 
mostly by ratchet 

I did try to square those brackets on a 
4-foot by 20-inch planer that was a 
had to give 


this wondrous 


part 
of the shop equipment, but 
it up. The table travel of 
tool was effected by means of a chain such 
as is seen on automobiles. An old machin 


ist told me that the links were all hand 


forged. The driving gear was at one end 


of the table and fastened to the floor. It 


xX 7 


‘onsisted of a bevel gear engaging in two 


These in 
had a sleeve over 


alternately turn 


other gears 
shaft, 


chain on It 


drove the which 


it to roll the worked all 


tight; but if anything more than a light 
cut was taken, the 


strike, so I had to 


altogether too 


motive power went on 


give it up, as it was 


slow; besides, the grind 
stone was required to drive the drill press 
stand idle To 


work under those conditions might make 


which was too busy to 


some sick and tired of their job before it 


was finished, but it didn’t affect a 


MeECHANICO MEXICANO 


A Keyseating Tool. 





Editor American Machinist 
he illustration shows a tool I made the 
ther day. The problem was to keyseat 
le gun-met articles and, as the hole 
was ch diameter by 2 inches long, I 
thought it npracticable to chip or file 
em—the more so, they had to slide on 
the shaft without much shake. This neces 
sitated mooth, s ght keyway 
I took a pie t ncl haft about 12 
inches long, milled a keyway 4 in it about 
nches long and inserted a tool shaped 
like Fig. 2. B y inch pin for a stop 
ke up thrust, ( 1 I-16 pin holding 
ve) 1 ) the cutting edge 
I then held the articles in the universal 
Cc B 
f A ‘ 
: ( 
E 
FIG, 1 
“ D. aoe 
Th Sse a 
FIG. 2 sme on M nist 
A KEYSEATING TOOL 
chuck of the lathe, the tool mounted in the 
tool-post of the lathe. I then pushed 
through, tightening '%-inch screw E each 


cut. The tool and twelve keyways com- 
plete took 1% hours 


Joun P. WHEELER. 


System in Fluting and Marking Taps 
Editor American Machinist: 

Many toolmakers, altho good workmen, 
attention to system 
of the 
on taps, reamers 


little or no 
the 


any 
diameter 


pay 
relative to stamping 
and threads per inch, etc., 
and other tools. While this is apparently 
insignificant and has nothing to do with 
tool, it never- 
neatness on the 


a system of stamping 


the cutting quality of any 


theless shows part of a 
workman that has 
taps a certain distance from the ends of 
their shanks in proportion to the diameter 
the that are 


shank in with 


and length of tap. Taps 


one 


line 
intended for 


stamped on the 
cide of the 


the tap wrench, have 


square, which ts 


a uniform and better 


appearance than when they are stamped 


in the usual haphazard way \ tap or 


reamer that has its size, symbol, etc., 


marked lengthwise on the shank should be 
made to. read from left to right when the 
held in the hand. Taps 


shank Is right 
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which are stamped the opposite to this 
have a left-hand appearance in this re- 
spect. In the fluting of taps very few tool- 


makers make any attempt to mill the tap 
so that the lands on all taps will be in the 
same relative position to the square on the 
end of the shank, but they look much bet- 
ter when made so, particularly when on 
the shelves in the toolroom, or laid along- 
side of each other for comparison. 


R. M. 





Testing a Lathe. 

Editor American Machinist: 
Having passed through some experience 
in lathe building and testing, the article at 
page entitled “‘Lathe Testing”’ 


720 was 


ime) 
‘@) 








‘ lz 
it! 
American M 


A RENEWABLE TEST PIECE. 


particularly interesting. I consider the mi 
crometer surface gage not so good as the 
micrometer itself, and, since Mr. Perrigo 
shows the micrometer in Fig. 8, it would 
certainly be better to use it in Fig. 7. An 
ordinary micrometer clamped against the 
tool 
everything he has shown and, I think, do 
it better 
there are several makes, is so much better 


side of a in the tool-post will do 


A good test indicator, of which 


than a micrometer, because it is self-regis- 
the 
always necessary to set it up to take read 
ings. With a good test indicator he could 
get the job finished in less than half the 


tering, where with micrometer it is 


time 
test the 
comparing it 


I consider it poor practise to 


inaccuracy of a screw by 
with itself, but if an accurate screw is at 
hand it is comparatively easy to test the 
inaccurate one by revolving them both at 
the same speed, carrying the indicator by 
the 
piece to bear against the inaccurate one. 


accurate screw, leaving the contact 


I know of few shops where the lead 
screws are tested. The usual method is 
to get the machine accurate which pro- 


It is 
best to get the method which will make a 
screw right or good enough and let it go 
at that 

A test piece shown in Fig. 1 is used by 


duces them and keep it so by test. 


one builder and is used for various sizes 
of lathes. It is good because of its sim- 
plicity and because the parts where the 
cuts are taken can be replaced when used 
up. Collars C are clamped by the thread- 


ed collars and are easily replaced. This 


rig will last a lifetime, where with Mr. 
Perrigo’s idea it is necessary to have seven 
test pieces and replace them as they are 
Art ISAN. 


worn out. 


AMERICAN MACHINIST 
A Milling Jig. 
Editor American Machinist: 

The illustrations show a milling ma- 
chine jig for straddle milling a small cam 
lever. The principle of this jig can be 
used in milling various pieces of work. 
There are five clamping bolts and each 
bolt clamps four pieces, so that the jig 
holds twenty pieces. They are held in 
such manner that the cutters are always 
at work. 

Fig. 2 is a frame that is set over the 
pieces while they are in the jig before 
they are clamped. This frame holds the 
pieces in line and prevents them from 
twisting. This frame is necessary on this 
piece of work, for there is not very much 
stock to come off. The clamping surface 
is also narrow. Plenty of clearance (not 
shown) was given the end of lever, and 
room for the chips and oil to flow out was 
provided. 

The top parts are made of soft steel 
case-hardened. The center or main block 
is screwed to the lower gray-iron plate. 
It was set over near the inside in order 
to use as short an arbor as possible. A 
crank wrench with a sleeve that slips over 
the large part of bolt was used to aid in 
getting the wrench on quickly. A pin in 
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boy to bring him right over to my office in 
the machine shop, and turned up my spe- 
cification ready to talk. “Good morning. 


You are, I presume, the superintendent 
here. I am right glad to meet you. My 
name is Blank—John F. Blank. I am 


vice-president of our concern. We have 
been in the habit of doing our business 
through our traveling man, but as he is 
down South for a spell, and I was anxious 
to meet you, I came along myself. Be- 
sides, two practical men can do their busi- 


poungilfiny 





ee 
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FIG. 2. ADJUSTING FRAME, 


ness better, can’t they? I want to sell 
you that drill you inquired on pretty bad. 
In fact, I mean taking your order away 
with me. Now, this is the specification 
you sent to us and you will find it is near- 
ly like the machine of that class illustrated 
in our catalog. You haven't our catalog? 
Well, I am sorry, but I will send you a 
copy, and I quite forgot to bring along an 
illustration, but I will be glad to tell you 
anything you wish to know about it.” 
“What radius will it operate?” I asked. 
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FIG. I. 


each clamp and a hole in the block pre- 
vent the clamp turning when the bolts 
are turned. rm. 2. & 





Some Machine Tool Salesmen. 
Editor American Machinist: 

As the ‘phone rings up I take off the 
receiver and shout “Hello!” to the fellow 
who is worrying me from the other end. 
“There is a man waiting here from Blank’s, 
the machine-tool concern, and he wants to 
figure on the radial drill you wrote about 
yesterday.” I remember I wrote to three 
concerns who make drills, so I told the 


A MILLING 


JIG 


“Well, now, I think it is 5 feet or 5 feet 9 
but the West- 
inghouse people have three of them and 
“What feeds do 
you give, and what is the diameter of the 
spindle? Is there a motion for 
tapping? What is the range of speeds, 
and is it built suitable for high-speed 
drills?” I am afraid I asked him 
much at once, for he wasn’t quite sure as 
to the feeds and speeds, he said, and he’d 
have to look it up. It was foolish of him 
to forget the illustration, but he’d send 
that along, and the price and delivery, and 


inches, I am not quite sure; 


they are very satisfied.” 


reverse 


too 
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he hoped that I’d not pass him with the 
order, for he was sure it was just the thing 
I wanted. Just then there was another 
ring on the ’phone and the boy informed 


me that the tool salesman from the X 
concern had called on the same matter, 
and presently he was ushered in. He had 


all his papers, all right and without any 
me the illustration, 
“There is our ten 


delay placed before 
specification and price 
der, sir, and our delivery is thirty days 
We these 
through, and you may have the first one 


have seven of drills going 


finished.” I carefully studied his specifica 
tion, and in the meantime he talked along 
as follows: 

“You see, our people say this is the top 
notch drill cn the market. I was present 
last week at a high-speed test against the 
Blank drill (I 
aware they had one) and we wopped them 
hands down. A big Milwaukee concern 
ordered four, so we put through seven.” 
I grew interested. ‘What 
you testing on? What make of high-speed 
drill were you using, and how long did it 
ast?” “Well, I don’t know, but it 
through the test all right and the chips 
were quite blue and the drill was as good 


Company’s new wasn’t 


material were 


went 


as new at the finish.” “Did you use 
“Oh, yes, we 


well before starting.” 


any 
lubrication ?”’ oiled her up 
This was not what 
I meant, but it was useless going further, 
so I promised to look into his drill and 
settle the matter by mail just as 
Now, both these 


men were just wasting my time and their 


soon as 


I got all my tenders in. 


own. I meet many such—real nice fel 
lows, but men who cannot talk on the 
point of what they are selling. That is 


why I confine my inquiries to people who 
can satisfy my mind when they call 
JAYMAC 





An Unheard-of Rise in Transportation Charges 
Editor American Machinist: 

My old friend, Mr 
deaf, the 
took place while he was chief engineer of 


Reed, who is very 


relates following story whicl 


a Southern cottonseed oil plant 

He once had occasion to send one of his 
darkies from the mill to a plantation some 
The tariff had 


raised to 25 unknown to 


distance away been 20 


cents, but was 


Mr. Reed, so when he dispatched his coon 


ship he gave him 20 cents to pay for his 
ticket. No sooner had Lige gotten into 
the train than he tried to conceal himself 
under the seat in order to avoid paying 
his fare 

By and by the conductor came along 
and saw Lige’s heel sticking out from 
under the seat 

“Come out of there, you black devil; 


So Lige crawled out 
Mr. Reed 


where’s your fare?” 
and handed over the 20 cents 
had given him. 
“Twenty cents!” 
“you know d——d well the fare is twen- 
ty-five.” 
“Cap'n Brown, ah dun tole Cap'n Reed 


said the conductor; 
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dat de train affair hed riz, but 
Cap’n Reed he powful deef en he cudn 
DIXIE. 


yo see, 


heah mo’n twenty caints.”’ 





Machining Slot Links—Limit Gages—Hardened 
Pins—Piece Work. 
Editor Machinist: 
As most people know who have tried it, 


American 


machining a slot link is a by no means 


has machine 
the work. Of 
course if a large vertical miller is at hand 


easy operation unless one 


tools specially adapted to 


the matter is easy enough or with a slot 


ting machine the table of which will take 


in a sufficient radius; but in my own shop 


there is nothing of the sort, so we 


got 
round the trouble in the following way: 
There happened to be an 8-inch gap lathe 
which would take in a face-plate of greater 
the for 
Incidentally 


radius than links, and this we 


had a large face-plate made. 
that we did rather good 


I may mention 


work with “Capital” steel on this work. 
The lathe has been speeded up to such 
that its 
turning on the outside of a 30-inch job is 
80 feet per This took this 
speed on cast iron (English cast iron, too) 


an extent slowest speed when 


minute. steel 


with a inch cut without a trace of in 
ury. I hardened the tools myself and 
did my level best to burn them in the 
forge fire according to instructions, “‘bring 
ng them up to a white welding heat” and 


then plunged them right away into cot 


tonseed oil. After finishing the above job 


the tool was not only in good condition, 
but appeared sharp enough for finishing 
that 
to take a finishing edge 


I believe these tools can often be got 
if hardened in oil 


nstead of air, and 1f once we can get high- 


speed steel which will take a really good 
finishing edge «we shall be in a fair way 
to solving the problem of steel for lathe 
tools 

\fter the face-plate was finished, we 


hored a couple of bolt holes in it in the 
orrect position for bolting the slot links 
in by the eccentric rod-pin holes and fixed 
1 long piece of I-inch gas pipe to the face 
pl ite as a handle The face plate was then 
thrown out of-gear and a boy set to har 
1] the slide-rest while the lathe hand 
vorked the face-plate backward and f 
vard by hand-operating it, so to speak, 
planer wise. The result was perfectly sat 
factory, the b being finished in very 
good stvle and with a surface which left 
little draw filing. If instead of a lath 
tool a milling spindle were rigged on the 
slide-rest better work still could doubtles 
be dont refinement could be 


introduced by entric to the 


shaft with its rod ge 


thus 


iring to a 


back 


on the giving it automat 


face plate, 
ically the necessary oscillating movement 


I wonder that no one has yet thought 
it worth while to put a horizontal lathe 
on the market at a reasonable figure. You 


can get these machines (boring mills, they 
are generally called), but the price is near- 
ly prohibitive for jobbing work, running, 
as it does, on to about £150 for the cheap- 


800 


est and smallest I have yet come across. 


It seems to me there is no sort of reason 
for this. For instance, one can buy a slot- 
ting machine of 8 inches stroke for about 
movement 


with full automatic 


that is to say, the table will 


£60 fitted 
to the table 
move longitudinally, horizontally and with 
will Now a 
that if this 
rotate 
slotter 
slide 


hori 


a circular motion at mo 
ment’s consideration will show 
would 


the 


, 
table were so geared that it 


much faster and the ram of 


and its gear were eliminated and a 
substituted, 


lathe 


would have a 


about it 


rest one 


zontal and the gear would 


be considerably less than the gear of the 


slotter, so it ought to come cheaper to 


make. I am certain that such a tool would 


meet with a very ready sale. I have often 


the face-plate off the 


take 


lathe, set the job on it 


seen my men 
on the bench and 
then readjust it; all this would be saved 
on a horizontal face-plate 
Another that is badly 
something a little and 
than the 


Everyone who would like to use grinders 


wanted is 


tool 
cheaper rougher 


present grinding machines 
for finishing does not want to finish work 
to half a 
abouts, 


millionth of an inch or there 


and if only one could get a grinder 


which could be relied on for, say, one 


thousandth of an inch, it would be a bless 


ing. <As it is, it simply prohibitive to 


finish long jobs of rough work on a grind 


er for which one has likely enough to 
pay £300 

I have recently tried some experiments 
in hole boring. I have had a lot of trouble 
in working to limit gages in getting the 


holes bored true at a reasonable cost, so I 


set in to try a few experiments for myself 
We bored 34-inch holes with a 47-64 twist 
drill and reamed them out with a rose 
reamet under the dr ll press The reamer 


did not travel true. having been bent, but 


this did t seem to do any harm in the 
finished result We tried gray iron, 
wrought iron and br and tested them 
by trving the fit of pi turned to about 
half or one-tho ndth of an inch small 


The half-tl sandt pin wa 1 driving fit 
oth in the bra nd iron, but a loose 
working fit in tl ‘ v iro1 The thou 
sandth-of-an-inch p.n worked in all, but 
\ mewhat tight fit the brass. We 
then ran the ream ugh the brass 
nee again and found that it was then a 
good working fit he experiments are 
rot exhaustive enough, but I believe that 
f anyone cares to experiment in this di 
rection they w hin remunerative. For 
instance, if one could rely absolutely on 
turning out the same size hole with the 


same tool in any material, it would greatly 


facilitate limit gage work. It is possible 
that this could be done by running the 
reamer once through gray iron, twice 


through wrought and three times through 


brass; as the feed can be heavy, there 


would not be much time wasted. 
I have found the Newell limit gages a 
To use limit gages of 


great institution 


the usual type in a smal] jobbing works is 
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out of the question. Not only has one to 
have a gage for each size, but half a dozen 
different limits for each size and the cost 
is simply enormous. 

With these gages, which are a sort of 
double micrometer gage without an index, 
one has only to set the gage to any limit 
and give it out. To set them one brings 
both points to touch a standard and then 
screws them up by a pair of dial plates 
supplied with graduations, the desired num- 
ber of thousandths of an inch. Thus, for 
a working (running) fit I find a limit of 
less half to less one and a half thou- 
sandths just right for work about 1 inch 
diameter, but it is of course not necessary 
to keep so fine a limit for a lot of work. 
I find the men get into the use of limit 
gages very soon and they are simply inval- 
If one sets a man 
a hundred cheese-head pins in the ordi- 


uable for piece work 


nary way, some of them will not go in; 
of the rest, you can put two into one hole, 
and if you refuse to pass the pins there 
are black looks. With a limit gage there 
is no trouble. No amount of profanity 
affects the thing, and it is understood that, 
to pass, the weight of the gage must take 
it over the first limt and must not allow 
it to pass the second; there is to be no 
forcing These gages can easily be forced 
over a thing a thousandth of an inch 
larger than themselves, just as two men 
will measure a job with micrometers and 
call it anything, up or down of its size a 
thousandth of an inch, unless the microm 
eter is fitted with a frictional rig. I am 
gradually getting to have everything 
turned out to limit and the pleasure of 
boring a hole, sending the piece to store, 
and knowing that the pin turned by gage 
to fit it will fit it a year later with abso- 
lute certainty and precision without once 
having been brought near it before must 
be experienced to be appreciated. There 
is another advantage. If you let a man 
fit his job to its hole, he will make some 
of them so good a fit that the first time 
they go to work they will seize and it’s 
half a day’s job to get them apart; with 
a well-chosen limit this never happens and 
you never get a slack fit, either—looking 
like a curtain ring on a knitting needle. 
A well-thought-out system of limit gages 
with the limits marked on the drawing 
will work wonders in a short time. 

If one adds to this the system of piece 
work used in this district whereby the 
man is guaranteed, as long as he is em- 
ployed, his standard daily wage, whether 
he makes it or not and gets his piece work 
as a sort of premium, you give yourself 
an infinitely freer hand in setting piece 
rates. If you happen to spot a low rate 
by mistake, no one is the worse and you 
probably know about the minimum time 
for that job when you want it next time. 
My own idea is that every job in the 
shop should be set on these lines; your 
wage bill will be heavy, of course, but 
your cost will not and that’s the only 


thing which counts. Even if the job is 
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repairing a breakdown, there is no harm 
in the foreman having a guess at the time 
necessary, and if he is something near it 
the man will likely do the job in half the 
time he would otherwise, saving the time 
of a valuable machine thereby. The only 
precaution you have to look out for is that 
there is not too much time wasted between 
whiles, and if you clock the time automat- 
ically on the cards this tells against the 
foreman and he will look out that he does 
not have men waiting five minutes after 
they have a job given them before clock- 
ing it. 

3y the way, can anyone tell me whether 
a hardened steel pin working (say, one- 
thousandth of an inch slack) in a I-inch 
hardened steel hole will seize or not? I 
am thinking of bushing all my eccentric 
pins with hardened steel bushes and using 
hard steel pins to do away with wear, and 
should much like to know if they will be 
likely to work. Hardened steel wrist-pins 
are used in automobile engine connecting 
rods, but, as far as I know, the connecting 
rods are not hardened; whether they are 
brass-bushed or not, I do not know. If 
hard pins and bushes will work they ought 
to last a very long time, which would be 

great saving in refitting valve gears of 
small engines where adjustable pins are 
quite out of the question. 

J. S. V. Bickrorp. 
Camborne, England. 





Cored Anchorages for Babbitt. 
Editor American Machinist : 
I show in the sketch a way of provid- 
rf 
securing babbitt without anv drilling or 


ing in the casting anchorages or means 
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CORED ANCHORAGES FOR BABBITT. 


other machine work. It may be an old 
way to many, but it may be new to more. 
A plate not over 3% inch thick and of any 
convenient size is drilled full of tapering 
or countersunk holes, as shown, the coun- 
tersink extending all through the plate. 
These holes are rammed with core sand, 
forming little cores which, when dried, 
are stuck on to the body of any bearing 
core as shown, a 34-inch No. 16 steel wire 
brad being stuck through the middle of 
each, thus holding it securely. No meas- 
uring and only a little judgment is re- 
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quired in sticking them on. These but- 
tons are attached to the large core when 
it is turned out of its core box, and then 
all of it is baked in the oven together. The 
buttons are made in considerable quanti- 
ties and are kept ready for use. They can 
be applied not only to bearings of all sizes, 
but also to eccentric straps and in any 
other places where babbitt is cast in place 
and has to be secured. STEVE 





What a Shop System May Do 
Editor American Machinist : 

About two years ago I had occasion 
to take hold of a manufacturing plant, 
comprising machine shop, iron and brass 
foundries, that had been operated for years 
without improvements. While getting a 
grasp on what was required I jotted down 
sundry items that were desirable to be 
done in order to get affairs systematized 
I enclose a copy herewith, thinking that it 
may be of interest,and open a discussion 
in the columns of the AMERICAN MACHIN- 
ist that may prove of real value to some. 
The light of two years’ experience shows 
that a revision might be made, but I hand 
it to you in its original form 

A shop system shows: 

(1) Shows the cost of material and la- 
bor in every machine made, and in each 
and every one of its component parts. 

(2) Provides reliable data for the intro- 
duction of piece work or the premium 
plan, checking the foreman with piece 
prices or time limits. 

(3) Shows, by plain arithmetic, how 
much the new machine tools, jigs, gages, 
small tools, molding machines, new pat- 
terns, etc., pay on their cost, and is a valu- 
able criterion for further expenditures on 
similar lines. 

(4) Provides the superintendent with a 
constant check on the foremen: always 
a valuable consideration, and especially so 
in the case of new foremen and their in- 
evitable changes. 

(5) Provides the foremen with a con- 
stant check on the production of the work- 
men: always a valuable consideration and 
an especial help in the case of new fore- 
men. 

(6) Constantly indicates the trend of 
costs, thereby promptly impelling the 
necessary remedy in case of increasing 
costs, and the proper reward in case of 
decreasing costs. 

(7) Increases total output by harmo- 
nious and methodical handling of the vari- 
ous parts in their progress through the 
works 

(8) Provides written records and a per- 
petual inventory of the work in process in 
the foundries and machine shops, thereby 
enabling the foremen to kcep track of the 
work and thus complete all the parts as 
required 

(9) Compels production of parts in lots, 
because it plainly shows the excessive cost 
of “rushing” a few parts through to “fill 
an order.” 

(10) Provides written records and a 








@* 
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perpetual inventory of the parts completed 
in the foundries, machine shop and store- 
rooms. 

(11) Provides a reliable and compre- 
hensive means of promising shipments and 
meeting such promises. 

(12) Provides a safeguard on accepting 
orders for machines that not in the 
regular line of manufacture, because it 
shows the extra costs in the drafting- 
room, pattern shop, foundries and machine 
shop. 

(13) Provides true data for promptly 
and correctly estimating cost of new work, 
without which such work generally entails 


are 


loss instead of profit 

(14) Provides exact cost of new tools, 
jigs, gages and patterns, as well as the 
changes in costs of parts brought about 
by the use of such new appliances. 

(15) 
den of 


Relieves each foreman of the bur- 
“carrying his work in his head,” 
permitting him to use his head as an ac 
tive, efficient workshop instead of a store 
house. 

Makes 


conscious that his daily and hourly output 


(16) each and every workman 


and in consequence he is 
put forth best efforts 
in order to hold his position. 


is known exactly, 
stimulated to his 

(17) Indicates the most efficient and val- 
uable men in all departments of the works, 
because results of efforts 
recorded. 


individual are 
(18) Provides written orders to be given 
by all who are authorized to give orders: 
thus fixing 
sibility and eliminating all questions of 
veracity. 
(19) 
with 


securing exactness, respon- 


perpetual inventory 


small tools, jigs, etc., 


Provides a 


all 


costs of 
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RIG FOR MILLING CUTTER BLANKS, 


that are frequently overlooked and known 
only to a “few old hands.” 

(20) Provides a record and a perpetual 
inventory with costs of all patterns and 
core boxes, and makes them available, not 
only in the foundries, but in the drafting- 
room. 

(21) Provides a record and perpetual 
inventory with costs of all drawings and 
makes them readily available to the drafts- 
men. 


(22) Provides the owners with exact 
and comprehensive written records of what 
their property comprises W. S. M. 
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Rig for Milling Cutter Blanks 
Editor Machinist 
Some years ago, while running the mil 


American 


1 


ing machine department, the firm I worked 
for 
ing cutters of various shapes 


hem, 


took a contract which required mill- 
As we did 
not wish to purchase t I was obliged 
to make them myself 


illustrated to mill them 


I got up the tool 
It was cheap and 
thoroughly satisfactory 





Fig. 1 shows a side view. a is a base 
upon which are mounted the double arm 
F 
ot... ae. 
< / | 
‘ 2 “ —" / 
“icant 
"} 7 7 2 
” i 
| 2 EN \ “WV ey 
with a slide as shown, two centers c and 


d, a support e for guiding plate f, and a 


cutter blank for operating. The 
center d has h and an in 
dexing pin mm 

self 


view of 


and is 
top 
a grooved 


Fig. 2 is a front view 


explanatory Fig. 3 shows 
arm i with guiding pin 7. & 1s 
pulley for a round belt and / is the milling 
Plate f and pin 7 are both hard 
The belt 


weight (not shown) to take up slack, and 


cutter 
balance 


ened. driving has 2 


counterbalance the arm 1 JI. K 





Convenient Rules for Belting 
Machinist : 
would be a 


Editor American 

Sometimes it convenience 
when asked regarding the power a certain 
belt will the 
pulleys for a certain place and you have 
not the tables at hand, to be able to give 
a fairly offhand and not 
it and as likely as not guess wide 


transmit or proper size of 


correct answer 
guess at 
of the truth. 

A system that is easily remembered and 
the merit of close 


has working out in 


agreement with one well-known maker's 
published tables of pulleys and powers is 
as follows thus: A 
pulley from 18 to 72 inches diameter, of 
16 inches 


approximately one horse-power for each 


and is arrived at 


face, for a double belt, gives 


inch in diameter at 100 revolutions per 
minute, the actual figures being 4 per cent 
in excess 

Sizes 72 to 120 inches use 14 inches face 

4 per cent. power; the greatest variation 
from exact agreement in these sizes is with 
go-inch pulley, giving 96 horse-power, 72 
inch pulley giving 71 horse-power and 120- 
inch giving 121 horse-power 

For single belt pulleys of 6 to 18 inches 
diameter, use 20 inches face as a base for 
calculation, adding 4 per cent. to the power 


in all cases; different widths of face and 





O01 
numbers of revolutions a n direct pro 
portion For examples 

Single Belt Pulleys—16x5_ inches 
20 16 

= 4, and r 4 per cent 4.16 
S 4 
horse-power The published table give 
1.1 horse-powe Again 12x10 _ inche 
face is 7° = 2, and ' 6 } per cent 

_ > 
6.24 horse-power lable, 6.3 
For Double Ti P evs 30x38 inche 

16 , 3° » 
1s = 2, and Is $ per cent 

‘ 2 
18.72 orse-powel | rhe ISS 7OX If 
neche figures 72.8 e-powel! Table 
73.0 se- pow I large ire 
reg lat 1 b rore X] ned it no 
xact rat exist t goxi4-inch tact 
hg 19.84 lal g 
O1.0 

( I ~~ 7 i! 
Ben re \ 

\ great differ tise exist 
garding the put upon be g 
\I inv W I t the rule VIVE 
y Mr. Bea t ) vily 1 
ie est esl CX P| I I 
Fred \\ Day ( it page O45 
Vol. XV, Transa i, 2 meee et 
to idicate t \ ik-tanned an 
fulled double ‘ elt there ought to 
be &o square f et ot helt surtace passing 
over the pullevs per minute for each horse 
power transmitted, where the arc of con 
tact with the pulley is 180 degrees. For 


other types of leather belts he advises 90 


square feet per 
\ rule 
} 


and is suposed by 


minute 


which has been used for years 


many to be all right 


to give 60 square feet of belt surface per 


minute per horse-power for a single leather 








belt. This last rule, it will be seen, im 
poses a great deal more stress upon a belt 
than Mr. Taylor considers to be good 
practise, but it ts still far below the stres 
a 1,! 

I 

: k 
\ 

\ 
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allowed by the rule given and the tables 
quoted by Mr. Beach. Applying Mr. Tay 
lor’s rule of 80 feet to the last case given 


Beach, instance, we have (slide 


by Mr for 


rule calculation ) 


96 X 3.14 XK 100 X r 00 52 H P. 
12 X 8o 
as against 100 by Mr. Beach’s rule, o 
practically one-half the work [hese ar 
perhaps the extremes, and possibly for 
most cases the allowance of 60 square 
feet per minute or one square foot per 
second per horse-power for a double belt 
will be fairly satisfactory where the con 
ditions are of the best. For a single belt 
the allowance should be a third greater 


yr 80 square feet, and these allowances are 





go2 


easily remembered and in many cases sim- 
ple calculations made from them mentally 
enable one to get pretty close to what is 


Ed. ] 


wanted 





A Device for Lifting Shaper Tools on the Back 
Stroke. 

Editor American Machinist: 

ago the shop where I was 
order for several 
hundred machine-steel blocks about 6x12 
x¥% inch. The specifications called for the 
best possible finish, without any polishing 
or hand work, as they were to be as nearly 
parallel as possible. We should have ma- 
chined them in the milling machine, but 
for the fact that there was an edge 1% 
inches thick, with a fillet which was an 
irregular curve and was very difficult to 
get with a milling cutter. After looking 
the job over we decided to machine them 
in the shaper. Here we were “up against 
A few tests showed us that the 
would much on the back 
stroke that it was impossible to run over 
the whole surface without the tool being 
dulled too much to cut smoothly. 
finally decided to construct some device 
this, and the accompanying 
drawings will show how we overcame the 
difficulty. This simple but effective device 
has since become almost a necessity in 
It is used not only in prevent- 
ing a finishing tool from wearing on the 
back stroke, but to lift the tool out of 
shallow dovetails, instead of following the 
old practise of locking the tool down and 
causing it to drag so heavily as to fre- 
quently break the tool. The device con- 


Some time 


employed received an 


it” again. 


tool wear so 


It was 


to prevent 


this place. 


—~ 


\ 


wuts 











LIFTING SHAPER TOOLS ON THE 


BACK STROKE. 


DEVICE FOR 


sists simply of an angle iron A which is 
bolted to the body of the shaper, as shown, 
and is cut out on one corner, as shown at 
B. A piece of sheet steel C is fastened 
to it as shown, C having a hinge at the 
point indicated by arrow head. On the 
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tool-post a clamping ring D was fitted 
which had a barrel on one side bored out 
to receive a pin E. On the forward stroke 
the pin E passes under C lifting the hinge, 
but on the back stroke the hinged piece, 
having fallen down on the angle iron at F, 
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DEVICE FOR LIFTING SHAPER TOOLS ON THE 


BACK STROKE, 


the pin rides up over the sheet steel to the 
back end of stroke, carrying tool-post and 
tool with it, when it falls down into cut- 
ting position again. We made one of 
hinged pieces about 4 
inches long; for longer work we move 


these sheet-steel 
the hinged piece forward, and screw a 
piece of sheet steel on the angle iron be 
(The angle iron 
is made long enough to make this pos- 
sible.) If the oil is kept out from behind 
the swinging tool-block of the shaper, this 
device will give good satisfaction 
S. Haper 

published another 


hind the hinged piece. 


[Some time ago we 
method of lifting a shaper or planer tool 
on the return stroke by means of a strap 
hinge or light flat spring put in at the 
back of the tool between the tool and tool 
post, the lower end of hinge or spring pro 


jecting below the end of the tool. The 
hinge was declared by several who used it 
to be very efficient for the purpose and 


the cost is of course almost nothing —Ed. ] 





Taking Proper Advantage of the High-Speed 
Steels 
Editor American Machinist: 

How many of the manufacturing estab- 
lishments of this country are really saving 
any money in the way many of them are 
handling the different brands of high-speed 
High-speed steel has been before 
the manufacturing public for some time, 


steel ? 
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but not until quite recently has it come 
into general use and attracted much atten- 
tion. It is, indeed, a great means of saving 
money if handled by the people as it should 
be. It has great strength and can stand 
what no ordinary steel could stand. You 
cannot pick up a mechanical journal to-day 
and not read of some of the marvels tHat 
have been accomplished the high- 
speed steel. There is a great saving in 
time, but right here many close their eyes. 
Do they not save time at the expense of 


with 


something more valuable? 

A foreman in a machine shop will pick 
up a mechanical journal and read of the 
great time saved by Blank Manufacturing 
Company, of Somewhere. He will read it 
with amazement and perchance say to him- 
self: “Well, now, is that possible? I will 
have to speed up the men a little to keep 
in line with the rest of the world.” He 
will come into the shop and start in on 
Tom. “Tom, throw that belt down on 
the high speed and put on a little heavier 
feed.” So he will go around from one to 
the other. Then he struts around the shop 
with a self-satisfied grin on his face and 
tries to make the men feel that he is of 
some importance about the place. He 
thinks he has accomplished something of 
note. But has he? Did he maybe speed 
up his men more than their machines were 
capable of doing, and spoil the accuracy 
Most of these tests are 
lathes that 


of the machine? 
made on “high speed lathes”- 
are especially constructed to stand the 
strain to which they are subjected; lathes 
with long bearings, large driving belts and 
heavy headstock spindles, and many other 
minor points that make them stronger than 
the average lathe. But you go into many 
shops and they are trying to make as good 
time on a lathe built fifteen years ago as 
they are on modern lathes especially con- 
structed for this They often suc- 
ceed in making as good time on rough 


work 


work, but when it comes down to the 
accuracy of your job, then what do you 
have? You find that you have sprung 


vour lathe all out of shape, strained your 


lead screw, and you have lost motion “to 


burn” all over the machine. You cannot 
expect to compete in “hogging” with an 
old lathe as your “hog.” This is not only 


lathes, alone, but with all 


The machinery in use 


the case with 
lines of machinery 
to-day mus: be redesigned to meet the de- 
mands of the times 

If you broach this subject to many fore- 
men and ask them how about the wear 
and tear on the machines, they simply say 
that they do the work in so much better 
time that it makes up for this loss. But 
it does not, for the simple reason that they 
are straining every machine in the shop, 
and the work they do on the machines is 
not accurate. When it comes to assem- 
bling, or when the work goes to your vise 
hands, then they put in the time trying to 
make a job out of some fellow’s “bum” 
But you cannot do this and save 


vou see, in this way you have 


work. 
time: so, 
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out and a 
You go into 
any shop in this country that follows such 


turned 
shop full of ruined machines. 


a poorer lot of work 


methods and see if their force of vise 


hands has not 
force of 
that 


increased faster than their 


machine hands, for the simple 


reason they need more men to turn 
out the the 


the machine work is not properly done. 


work in same time, because 


What are the natural consequences of such 





MASTER CAM AND FINISHED 


CAM. 


lax methods? Why, in a short time your 
machinery in its output is no better than 
it was before, and your trade begins to fall 
off as a result. 

Now, to this 


must place a man in your shops at the 


overcome difficulty, you 
head of affairs who is practical and who 
can improve the methods of doing work, 
but not at the 
accuracy. You 
sign special tools, etc 


expense of the machine’s 


want a man that can de- 
and in many little 
However, if 


buy the best ma- 


ways facilitate your progress 
you are able, financially, 
chinery and then try to keep abreast with 
the times by employing skilled labor and 
employing the cheap labor for helpers. I 
do not think the 
of a man who has to 
all around to 
profit for the business. | 


much of management 
employ cheap labor 
decent showing or 


would 


make a 
not em- 


ploy a foreman who was always trying to 


grind his men down to the very lowest 
wages. 
The time is now at hand when a man 


must know a little about his business in 
both a practical and a theoretical way. If 
he does not, a man who does know steps 





in and takes his place and he is pushed out 

in the cold J. J. JENKINS 
Abbreviations 

Editor American Machinist 


I have noted with great interest the 
article on abbreviations at page 719, and I 
offer the following criticisms or sugges 


tions: 
I object to Ru 
should write 8 x 12in., 
In the list « 
following are preferable: 


e 13, and believe that we 


not 8 by 12 in. 


f abbreviations I think the 


Revolutions per minute r.p.m 
Mean effective pressure m.€.p. 
Diameter .dia 
I think there should also be included: 
Radius. .. right _ ee, 
West Lynn. Mass S. A. Moss 
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Cam Cutting on the Shaper. 
Editor American Machinist: 
The 


which I c¢ 


following description of a device 


nstructed for cutting cams on 


the shaper or miller may be of interest to 
readers of the AMERICAN MACHINIST: 

It consists of a headstock with a heavy 
spindle driven by 
The 


slide, on the outside of 


worm gearing Carrying 


works in a 


a face-plate headstock 


which is fastened 


a bracket with a roller set in line with the 


center of the spindle 


A master cam fastened to the face-plate 
> - - . ] - = 
is kept in contact with the roller by means 
of a rack and pinion arrangement operated 


the 
stud in the face 


by a weighted strap over pulley on 


the pinion shaft. A plate 


locates the | 


cam to be cut, and a bolt and 
strap hold it secure 

A short arm, not shown in photograph, 
projects from the side of the shaper ram 
and engages with adjustable collars on the 
connecting rod, operating the feed of the 
setting 


stroke of 


worm . gearing. By the collars 


apart, part of the the ram is 
given to the connecting rod, thus obtaining 
any desired feed 

After roughing out the cam it is neces- 
round-nosed 
tool ground to the same circle as the roll 


er. This for 


] 
i 
sary to finish with a broad 


allows the variation in the 


point of contact as the work revolves 
The spindle through headstock has a 
taper section behind the face-plate shoul 





M CUTTING FIXTURI 
der and is adjusted by ring nuts outside 
of the worm gear. A section of the head 
stock casting is extended upward to sup 
port the worm shaft bearing which is 


secured by two cap-screws in slotted holes 
for adjustment 
The cam shown in photograph is part of 
Plate 
cams of various shapes form a considera 


ble portion of 


a “full fashioned” hosiery machine 


the mechanism of this ma 


QO03 
chine, and as they may be cut on the shaper 
n sets or gangs, it insures uniformity in 
size, which is a very desirable feature in 


this case 
} 


I have never heard of cams of such 
large size (8 inches from hub center t 
rim) being cut on anything but special ma 
chinery Maybe some other reader of the 
AMERICAN MACHINIST will give his expe 
rience on this subject J. WHEELER 


Germantown 
Some Shop Experience in Eye Doctoring 
Editor American Machi 


[ think many of your r 


treatment of eve n the shop, the remov 
ng otf ch ps, emery, et In 
hops 
f one 


most of this work falls to the lot 


man, not by appointment or any 


thing of the sort, but because he is con 


successful along that line 


I very well remember that in one shop 


sidered the most 


where I was employed the foreman used to 


be the man for this job. He would back 
his patient into a corner and begin work 
on his eves with a scriber, making the 
removal of the iron or emery a very pain 
tu and trving | especia ly { the 
persons eve hay ed ft sensitive 
have cause t eme 1 superintendent 
wi lwa ‘ fe and had a habit 
of trving to ren ‘ rf ely the tron 
chip, but ( vot ft by the chip 





| I ( eric 

7 ng | ? ( 1 ( eve 

nai ead \ esitate before ig O 

ving I ( for t purpose, be 

ise In ninety cas f a hundred it 

is entirely unnect vy and frequently 
causes need] trouble 


In September, 1902, I was doing a shaper 


ioh 


flew into mv left eve This chip was re 


when a very small chip of gray-iron 





go4 


moved by the point of a pocket-knife. I 
presume it had been used for cleaning the 
finger nails, tho I cannot say. At any rate 
the eye became infected and a corneal ulcer 
Two very serious opera- 
removing this 


was the result. 
tions were necessary in 
ulcer, and besides spending six weeks in 
a dark room and not being able to do any 
work for nearly six months, I had to have 
a solution dropped in my eye every four 
hours each day for more than a year, and 
I am still under a specialist’s care. 

Since that time in the shop where I am 
now employed I have been very successful 


in removing articles from the eye by 
simply using a piece of soft wood; a 
match with the head cut off and the 


stick sharpened to a very fine point seems 
the best 
that the eye is apt to be 


to answer purpose This is so 


soft not injured, 
still the chip is very easily removed by it 
If the eye is very sensitive, I use a drop 
of 4 per cent. cocaine solution, and after- 
wards if it is inflamed I use 


a few drops of boracie acid solution mixed 


very much 


10 grains to the ounce. I simply remove 
the article and don’t attempt to remove the 
rust spot which generally remains, because 
I find that if bothered with, it frequently 


makes the eye very sore and may cause 
trouble, while if left alone it will disappear 
in a day or so Pr. &. C. 





A Foreign Visitor with a Sketch-Book. 

The vice-president and secretary of a 
well-known tool-building concern writes 
us as follows: 

“We recently had a visit from a for- 
eigner coming with a letter of introduction. 
We started him through our shop under 
the care of our superintendent. There is 
one certain operation which we have been 
particularly successful with, and it was 
shown him. Without any hesitancy or 
embarrassment he pulled out a scratch pad 
and sketched the entire details of machine 
and equipment, so that draftsman 
could the entire mechanism 
These facts were brought to the writer's 
attention and he was brought back with- 
out seeing any further in the shop. 

“Such abuse of American courtesies, we 
think, would soon result in the closing of 
the American shops to foreigners.” 


The first turbine 
regular business on this side of the At 


any 
reproduce 





steamer to go into 
lantic is the ‘““Turbinia,” which is to make 
three round trips a day on Lake Ontario 
Hamilton This 
not the first of the name, was 


between and Toronto 
“Turbinia,” 
built at Newcastle, England, 
begun January 4 and launched on March 
30. She left Newcastle June 1, 

the Scotland, and 
from land to land in six days. She went 
up the St. 


several canals 


having been 


sailing 


around north of went 


Lawrence, passing through the 
(which limited her dimen 


sions when designed) and arrived at 


Hamilton June 19. She is 260 feet long 
and her engines are rated at 4,000 horse 
power. Her contract speed was 20 miles 


on trial 


an hour, but she made 22'% 
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Spongy Brass Castings. 
BY C. VICKERS. 

The word “spongy” applied to such de- 
fective castings describes perfectly their 
appearance when the skin is removed. The 
casting may leave the foundry apparently 
chipped 
clean 

the 


been 
until 
arousing 


sound, and have 
ground and scratch-brushed 
and presentable, without 

slightest suspicion that it is other than its 
appearance indicates. So it into 
the hands of the finisher, and the chances 
are that when he commences work on it, 
he begins where it is sound and puts in a 
lot of time before he discovers that the 


may 


passes 


casting is spongy, and that therefore his 
work is all lost. 

Generally the most serious loss is to the 
founder. He has to do his work all over 
again, and in addition he loses the brass 
turned off by the finisher, who, if he gives 
it a thought at all, generally regards that 
as a slight payment for the trouble and 
loss he has been put to 

The 
thovgh, is his loss of prestige. 
fidence of the customer is shaken, and for 
from that 

reluctant 


founder 
The con- 


most serious loss to the 


work 

foundry with suspicion. He is 
to do work on castings until satisfied of 
their solidity, and it does not take many 


a time he regards all 


disappointments to result in the loss of 
this man’s custom, and once lost from this 
cause it is almost impossible to win it back. 

As remarked above, some castings ex- 
cite no suspicion; the holes may not show 
when the gates or risers are cut off, or, if 
they do, are so small as to pass unnoticed 
by the cleaner, and often obliterated alto- 
gether by the emery wheel. But though 
obliterated they are there, and ready to be 
revealed in all their ugliness by the first 
cut taken off. The emery wheel will cover 
a multitude of small sins in the shape of 
holes, and for this reason we can never 
tell by grinding whether a casting is solid 

Other castings, again, do reveal their 
spongy condition to the initiated when the 
gates or risers are cut off. In this case 
the holes may be large and plainly seen, 
forming a border, immediately beneath 
the skin of the gate, where it was in con- 
tact with the sand. When this occurs the 
casting is worthless, for if the holes are 
covered by hammering and “doctoring,” 
the finishing the 
fraud. 

In replacing the casting never use the 


will speedily expose 


same metal over again, or the second cast- 
ing also will be spongy, and for the same 


reason as before. 


In the course of my experience I have 
seen many spongy castings, but I never 
met with one that was spongy clear 


through. The sponginess ceases at a depth 
all the way from a quarter of an inch to 
an inch, to commence again immediately 
under the skin of all cored cavities. This 
fact for a long time led me, as it leads 
others, into error as to the cause of the 
trouble 
Naturally, circumstances 


under such 
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the sand is first regarded with suspicion. 
It is considered too close, does not permit 
a free escape of the gases; yet the cast 
ings may never show a scab, as they un 
doubtedly would if the sand were 
close for that particular casting. 
The first step taken, then, is to try sand 
of a coarser grade, after which the cast 
ings will for a time come good, or often 
do. Do not congratulate yourself, though ; 
the first thing you know the trouble will 
recur, as the cause has not been removed 
This time it will be the molder, as the 
sand must be all right. It is the fault of 
his gates, his method of ramming, or the 
So then you devise 


too 


use of sand too wet. 
new methods of gating, use the sand more 
dry, ram it softer, and pay excessive at- 
tention to venting; and sometimes the 
castings will come sound, but as often not 
and in the end you will have to confess all 
your schemes are failures, and that you 
are as far from a solution of the trouble 
as ever. 

I have known brass founders who never 
had such experiences, but even they can 
not tell when they may have, and there 
are many others who have. Personally, | 
put in many years at the business before | 
encountered the disease in a chronic form; 
then for a time I was facing a stone wall; 
but I finally got over. 

As to the sand being a cause of poros 
ity; if it is too fine for the weight of the 
casting it will “‘cut’’ and “‘scab,” and the 
castings will be imperfect but not neces 
sarily spongy. If the sand is too wet, the 
mold will blow more or less, according to 
the degree of dampness. If the metal 
stays in the mold it will be mixed with 
the sand, but that is not sponginess. Sand 
used too dry will not “stand” before the 
metal, and the metal will not stay in 
molds rammed too hard. Therefore if 
the castings are smooth and correct in 
appearance but spongy, there is a cause 
and a fruitful one; but it lies not in the 
sand, or the manner of gating the casting, 
or the ramming of the mold. All the 
above mentioned mistakes in constructing 
a mold cause gases to be generated faster 
than they can be carried away; such gases 
are outside the metal, and work havoc 
with the mold and not with the metal. 

The _ trouble from within the 
metal. Spongy castings are caused by 
gases held in suspension in the liquid 
Solidification squeezes them 


comes 


metal itself. 


from the center toward but 


the outside, 
they are entrapped by the layer of chilled 
metal next the sand. 

The castings which at one time I had 
trouble with were gear blanks, rolls fo: 
dies and heavy castings generally; and i! 
made little difference whether they weighed 
cours¢ 
Invari 


ten pounds or ten hundred. Of 
they did not always come spongy 

ably, whenever I tried some new schem: 
they came all right for a while, but that 
was in to the but 
rather to the same cause that conversely 
induces a piece of buttered bread to fal! 


nowise due “scheme” 
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tasty side down when dropped in the dust. 
I did not know that at the time, tho, and 
and 


whenever I relaxed my _ vigilance, 


shipped the castings without a test, back 


they came 
When suspicious I tested them with a 
chisel that I made from a square file, the 


cutting point of which was made semi 


circular, and was thin and sharp, so that 


I could gouge a little groove out of the 
suspected casting; this always exposed 
holes if they existed. 


I tried everything I could think of to 
overcome thie trouble I cautioned the 
furnaceman, and he was considered an ex- 
ceptionally good one. I changed the sand, 
used facings and blackings, cast the molds 
“skin dried” 
I gated 
the 


in every stage of greenness, 
them and made them in dry sand. 
them at the bottom and gated them at 
top, and everywhere else possible, and used 
“skim gates” and 
gates,” poured my metal hot and poured 
it cold, and neither hot nor cold, and the 


“whirl gates” and.“horn 


result was—despair 


During all this time the melter had been 
under surveillance and was repeatedly cau- 


When 


it came from the furnaces it appeared nor- 


tioned against “burning” the metal. 
mal, and in no case was too hot when both 
light and heavy castings were poured from 
the same pot; the light castings were al 
ways sound, while the heavy ones might 
be spongy, the chances being about even 

It occurred to me, therefore, that there 
was something radically wrong with his 
system of melting. What that was could 
only be determined by working with him 
The man honestly believed that the fault 
lay anywhere but at his hands 
good man, but somewhat 


and of 


considerable 


He was a 
“set in his ways,” 


course resented interference; so 


tact and firmness was re- 


quired in dealing with the case 
The whole secret lay in his method of 


charging a pot; and I believe the secret of 


all such troubles lies in the same thing in 
all foundries. This particular melter had 


the habit of charging his pot full of metal, 


then leaving it to melt down, and when 


melted he would stir, then recharge, and 
the filled, 


metal was none too hot 


so on until crucible was and 


when full the 
The 
charge of metal was melting. 


while each 


When a pot 


is charged with cold metal the weight of 


mischief was done 


it causes it to wedge between the walls 


more or less. The mass melts first at the 
bottom 


the charge is red hot and suspended above 


By this time the upper portion of 


If we wait now for this 
bath 


the melted metal. 


suspended mass to melt down, the 


beneath gets overheated, or boils, and gen- 
erates the gases that make spongy castings. 
When the suspended metal melts away at 


the sides, where it comes in contact with 
the heated walls of the crucible, it drops 
down into the hot bath and the liquefying 
cools it; so when the melter, having timed 
it to this stage, looks at it he sees his metal 


melted but not hot, and consequently he 
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is ready to 


metal was not 


If your castings come spongy, play 
detective in your melting department 
into the furnaces when the melter does, 
and if at any time you see the melted 
metal bearing on its surface the shrivelled 
skins of what were once gates, pieces ot! 
scrap and so forth, that metal is burned 


and those skins which the furnaceman as 


, 
metal are oxides 


siduously stirs into the 


and carry oxygen into the metal, some ot 


which is liberated as the casting congeals 
1 he 


opinion, is the most important operation in 


causing porosity melting, in my 


brass founding, and should receive much 


greater consideration than it usually does. 

The material most difficult for a meltet 
to use is copper wire and scrap sheet cop 
per, because it is so easily oxidized, and 
because the area of oxidizable surface 1s 
\ slight neglect 
the 


oxide, making spongy castings 


proportionately so large 


in melting will saturate copper with 
a certainty 

In a former article I dealt with the sub 
ject of copper wire, and pointed out that 
badly oxidized as 10 be 


the 


it is often so 


ruined before foundryman gets it 


When melting such material as wire and 


sheet copper, it must be constantly 


punched down into the pot and not left to 


melt at its own sweet will Pieces of 


wood or charcoal must be thrown in to 


keep the melted surface covered and to re 
duce the oxidation 
Overheated metal will not always caus¢ 


sponginess in small castings. If such cast 


ings do come spongy the castings and 
their gates should never be remelted 
alone, unless such sponginess is known 
to a certainty not to have been 


verheating; because if. it 


overheating it has been car 
practically 


} ; + ] + 
ried so far that the metal 1s 


such a case the gates, etc 


ruined In 


should be cautiously distributed among 


other heats, with the addition of a little 
phosphorus or other deoxidizer If a 
small casting has thin flanges which ris« 
into the cope, hard rammed sand_ will 
cause porosity in the upper part of such 
flange, and the remedy is easy to apply 
but if the casting is spongy all over its 
upper part and all the castings are mort 


or less affected, the cause is overheating 
ind that only 


When a fire is first started and a pot is 


charged, it requires no attention until the 


t 
fire is well up and the brass has begun t 
melt. The upper portion of the charge is 
hot 
pushed down, cold metal afterwards being 


filled in. 


now red and must be loosened and 


From this stage until the pot is 


full it will require constant attention, for 
as quick as the upper charge gets red it 
must be pushed down until the pot is 
filled with barely fluid metal. The pot 
should now be raised, the fire recoked and 
the surface of the metal covered with 


charcoal, which will protect it from oxida 
tion while its temperature is being raised 


to the degree required to make the cast 


Why Jim Wouldn't Go In 


Hon \ it & Bates were both pi cal 
f \ | y had very prot ( 
fw developing \ s new-fangled 
levi To! ¢ \ ‘ 

tine ay # , elves 

Chevy wer it nlik i ny 
rn we ( d be, except in the 

1 rn and a love ft the 
business They were ly fellow n their 
wav and would @¢ l-humoredly stand the 
rough kind of dinage, but generally 
sel ri t si n return 

Youglass Honeycroft was a great husky 
chap, brusque manner, ready of wit, 
big-hearted, always in sympathy with the 
nder d go no matter how he got there 
and a refreshing flow of strong English 
He ked the typical mechanic and wa 
proud of it in his rough woolen shirt and 
trousers. He always had a merry word or 
1 hearty welcome for everyone wl 
worked undet n 

Jim Bates had the air of a sporty colleg 
undergraduate He was polished in ] 
manner and irreproachable in his personal 
appearance in the shop and out If the 
day was warm he simply laid off his coat 
and went to work lo see him at 
bench in spotless linen and looking ) 


clean and well groomed, vou would imag 


ine that he stopped there but for a 
moment to examine the piece of work in 
his hands He had the apprentice boy 
forever sweeping up. So much was he 
enamored of his occupation that he bitterly 


resented any disrespectful allusion to it or 


to | skill as a machinist 

One f Jim Bates’ inventians, about 
which |] f ids jollied him no little. wa 
an ingenious fireproof jacket for firemen 

I ( e of accidentally being 
caught in ab ng building. This device 
Wa quit 1 | \ I ] m ind he had 
put int t eat deal f time and 
tl gl H \ predicted that t 
W 1 do great gs f him some tim 

() day Joe ( dwell 1 waggish f 
low, who had W ted a few days be 
fore 1 witty tilt with Honevcroft, came 
nto the shop with a serious face and said 
e€ was very n eX ed over a cur 
dream he had.a few nights before 

It ibout Dougla ind Jim, and 
impressions are » vivid,” he went on, 
“that I can’t shake them off. They have 
become a real distress to me.” 


It was about noontime and several of the 
chummy fellows had dropped in previou 


1 


o lunching all together at a nearby re 


taurant 


‘Unload your dream while all 


on us 
are at lunch,” replied Honeycroft. “Come 
Jim. Here’s a modern Joseph with a 


dream in his craw 


on 


sently tl 


ley were seated around the 

table and Caldwell began: 
“Well, it was this way In my dream 
I found myself up in front of the Gates 


Ajar, but they were anything but ajar 
] 


osed up tight and bolted down Couldn't 


even see through. I don’t remember any 


thing about dying, or even attempting to 
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get in. I was just there, taking note of 
what was going on. Every little while 


I would see someone coming up the hill, 
sometimes bunch, ap- 
proach the entrance and yank the bell. 
Presently the bolts shot aside and a gate 
opened slightly and the venerable head of 
St. Peter looked out and asked for the 
name and address. After a moment’s con- 
sultation of a list which hung up on the 
admitted. 


two or three in a 


wall inside, the applicant was 
Once in a great while one didn’t get in and 
turned and went slowly down the hill off 
toward where there seemed to be a build 
ing on fire, or something of that sort, from 
the smoky appearance in that direction. 
“After a while I thought I saw someone 
striding up the hill who looked familiar. 
He was whistling a little Sunday school 
hymn and appeared to be extremely happy 
and in good \s he approached I 
aw from where I stood that it was Doug 


spirits 
lass Honeycroft—just from the shop, clad 


in his woolen shirt and trousers, looking 
I thought remarkably young and unusually 
well. He came up to the entrance, rang 
the bell and the gate swung open a little, 
the head appeared and asked, ‘Name and 
address, please.’ 

*‘Tyouglass Honeycroft from Philadel 
phia, formerly of New Jersey, where I’——. 
‘That is sufficient,’ he was interrupted, and 
to consult the list. In 
a few the 
‘Very sorry, Douglass, but we cannot ad- 
There are folks here who 


\ssociations 


the head withdrew 
moments head reappeared: 
mit machinists. 


wouldn’t like it, you know 
are pretty intimate in here and we have to 
the shut 


and the bolts went fast again. 


be careful’ and gate swung 


“Honeycroft stood apparently dazed for 


a moment. Then, instead of going off 
down the hill toward the smoke or fog, 
he sat down on an old stone bench not far 
He sat there a long 


from the entrance. 


while, sometimes with his elbows on his 
knees and his head resting in his hands 


as if in deep meditation. 


“In the meantime one and another 
would come up the hill to the entrance 
and pass in and at long intervals one 
would turn away and wander down the 


hill again. 

“Then in my dream I saw what seemed 
to be another familiar figure smartly ad- 
vancing up the hill. He was in faultless 


attire, kid-gloved, a light cane in one hand 


and in the other a small satchel which 
looked like a diminutive fireproof. safe, 
with a handle on top to carry it. As he 


drew nearer I discovered that it was Jim 
Bates, natty as ever and as immaculately 
dressed as if he were going to his own 
As I looked closer I found that 
under his 
swell vest his patent fireproof jacket. 
“Douglass Honeycroft, sitting over to 


wedding. 


he wore well-fitting coat and 


one side, didn’t seem to observe him until 
he had pulled the bell 
still and didn’t make 


Even then he sat 


himself known, 


awaiting to see him turned down as he 
Pres 


ently the gate opened and the head ap- 


had been on account of his calling. 
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peared with the usual request, ‘Name and 
address, please.’ 

* ‘Jim Bates of Philadelphia. Arrival 
quite untimely.” The head withdrew and 
after considerable delay this time, again 
appeared. The gate swung a little wider 
and the grave-voiced keeper said: 

"Walk in, James. First aisle up, sec- 
ond box to the right, near the front.’ 

“Before Jim had Honeycroft 
had sprung to his side and exclaimed, ‘Jim 
Don’t 


moved, 


Bates hold on a moment you 


know me?’ 
‘Know you, my dear fellow; of course 
I do. 


wondered what had become of you. 


I had missed you for a week and 
This 
3y the way, 
the 
low in his 


is an unexpected pleasure 
Honeycroft, that 
let the 
boiler and has blown our building into 


crazy engineer In 


basement water 


get 
smithereens. That’s what started me out 
on this little trip 
They'll be coming up the hill 
presently, so let us get inside and talk it 


There are a lot of 


others, too 


over in there.’ 

“*But they’ve locked me out, Jim, be- 
cause I am a machinist!’ 

**What!’ exclaimed Jim, and he turned 
to the venerable figure holding the great 
gate ajar for him to enter. ‘I would very 
respectfully ask Your Reverence why you 
will not admit my good friend and long- 
time partner, Honeycroft ?’ 

““We 
answer. 
explained to your friend, for I liked him 
exceedingly and it pained me to be com- 
pelled to reject him.’ 

“But, my dear sir,’ said Jim, “‘ain’t I 
and a good one, and I am 


the 
‘This I carefully and sorrowfully 


admit no machinists,’ was 


a machinist 
proud to say it!’ 

‘You imagine you are, my son, but I 
have investigated your life most thorough- 
ly and I find that James Bates is no ma- 
chinist and never was. Please enter, for 
I must close the gate.’ 

**Gee whiz!’ ripped out Jim. ‘Did you 
ever hear anything to beat that? 
Honeycroft, let us look a little further. I 


Come, 


have an extra fireproof jacket here in my 
grip which you had better put on.’ 

“Then in my dream I saw Honeycroft 
and Bates walk slowly down the hill, arm 
in arm, in the direction of the burning 


building.” C. M. W. 





Asbestos is a physical paradox, yet one 
of nature’s most marvelous productions. 
It has been called a mineralogical vegeta- 
ble; it is both fibrous and crystalline; elas- 
tic, yet brittle; a floating stone, which can 
be readily carded, spun ard woven into 
tissue. In Germany it is known as stein- 
flachs (stone flax), and the miners of Que- 
bee give it quite as expressive a name— 
pierre cotton (cotton stone). The asbes- 
tos mines of Quebec are the most famous 
in the world, yielding 85 per cent. of the 
entire output, Italy being the only compet- 
ing country. Asbestos is flexible, non-com- 
bustible and a non-conductor of heat and 
electricity, and on these properties its in- 
creasing use depends. 
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and Systematic Methods for Making 
Beds. * 

There are two kinds of beds and gener 
ally one is called a soft bed and the other 
a hard bed. The former is used for mak 
ing open sand castings, or without a cope, 


Standard 


while the other as a rule must be the bot 
tom of a closed mold. In making either 
soft or hard beds means must be provided 
to give any form that may be desired, but 
as a rule a bed has a level plane surface. 
The first requisite in making a true bed 
is a true Then 
straight edges as in Fig 
A and B, are true on one edge, while the 
third C is true on both edges and parallel] 


level. we require three 


I, two of which, 


The straight edges A and B may be svt 


in the floor as on the left or upon the 
floor as on the right in Fig. 2. Th 
should have their ends resting on sand 


that either end 


may be pressed down in leveling without: 


mounds as in Fig. 1, so 
danger of rocking. 4 is leveled first and 
then B is set on its sand mounds at the 
same hight as as can be judged by 
the eye. C is then set on A and B near 
one end and then brought to a level either 


near 


by building up more sand under the re- 
quired end or by pressing the end down 
into the sand. The level D is then placed 
as shown and the end of B at No. 4 is 
brought to the level of the others. Sand is 
filled in the vacant between 
the mounds and tucked with the fingers 
to get it all. as solid as this can make it 
Whether the straight the 
ground or above it, sand is filled in on the 
sides and rammed as indicated by the dot 
ted lines F, Fig. 2. 
first leveling the straight edges, there is a 
liability of getting them out of true, and 
hence to be assured that everything is cor- 
rect the straight edges are 
parts found high 
knocking on a flat piece of wood placed 


now spaces 


are in 


edges 


In doing this, after 


leveled, and 
are pressed down by 


on the upper side of the straight edge, to 
preserve it from abuse. Some may lift the 
low end up and try to shove sand under 
it instead of knocking the high side down, 
but this will not leave as solid a bed under 


the straight edge. The bedded straight 
edges A and B must not rock; this is 
avoided by pounding down the middle 
with the last blows. 

Soft beds are generally labor savers 


Their use obviates ramming and venting 
There are few, if any, castings made on 
soft beds that could not be made on hard 
ones, were these but thoroughly vented 
In making a hard bed a rammer or the 
feet are with a soft bed 
only the palm of the hands, a flat body. 
or the edge of a straight edge is employed 


used, whereas 


the latter being the one most often used 
The hardness obtained is all on the surface 
of the bed, while a hard bed is generally 
softest on its face, the underlying material 
being more solid and often as hard as can 
be made by ramming. 

After leveling the straight edges as seen 

* Abstract of a paper by Thomas D. West, pre- 


sented at the Indianapolis 
American Foundrymen’s Association, June 


convention of the 


1904. 
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in Fig. 1, in commencing a bed that is be man at each side holding the straight edge the dotted line, showing how the now 
low the floor level, as on the left of Fig. 2, in one hand and the knock-down pieces depressed end at L will be lifted, as at M, 
we have a view something like that seen in the other, they together pull both along in its turn to pound down the raised sand 
in Fig. 3, which shows sand dug out be- the top of 4 and B, carrying off the sur \s each end is lifted it is carried on an 
tween the straight edges A and B for the plus sand that projects above the level of angle as far as it can go before its end 
required depth, as at G. This space is_ the tops of H and /. It may require two would be off the straight edge to let it be 
now all filled in with nicely tempered or %- or three strike-off operations to obtain a pressed below the level of the bed 

inch riddled sand and struck off to appear full smooth surface, as the first pulling In selecting knock-down straight edges, 
like E, Fig. 4, being careful that the sand drags the sand, and often leaves unfilled they should be taken suffici ntly stiff or 


is placed in loosely without pressing it sections in the bed that must be filled in deep to keep them from bowing in the cen 
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the palm of the hand to the consistency 
of a hard bed. After this the part in 
question is vented with a %-inch wire 
downward, and below with a %-inch wire 
to catch their gases. The top of the cut- 
out portion R is then struck off and fin- 
ished to correspond with the adjoining 
This allows the portion fronting 
usage 


level. 
the runner to 
when pouring large plates, and gives them 
a surface at this point as is 


stand very rough 
as smooth 
obtained over the general face of an open 
sand casting. Where this method is adopt- 
ed very coarse grades of sand can be used 
for the balance of the bed other than that 
fronting the runner, which is very desira- 
ble for making large plates. 

A molder may wish to make a number 
of fair-sized plates with a partition of but 
3 or 4 inches between the edges, as seen 
at S, Fig. 9. In such cases it is generally 
advisable to run down a %4-inch to 34-inch 
vent wire between the edges, as seen by 
the holes shown, or the plates poured last 
may draw the gases from some that have 
been poured and thereby raise the center 
body of the plate casting while in a semi- 
molten state, making it appear something 
like the one seen at T, Fig. 10. The above 
work of down-venting may’ be avoided by 
having extra depths of loose sand under 
the face 

Any sand forming the face of the plate 
mold, be it should be 
worked as dry as practicable. In making 
4 inches thick, it may often 

a facing sand to as- 


open or closed, 
plates over 1! 
be necessary to use 
sist the dusted blacking, or graphite, to 
peel them. In using any facing sand over 
the general bed it is put on the thickness 
of the knock-down pieces H and J, a plan 
which insures its being of even thickness 
all over the bed. As a rule, facing is not 
used on open sand plates unless they are 
over 2 thick. Blacking, graphite, 
soapstone or lime dusted over the face of 


inches 


any all-common sand beds will generally 
peel entirely when under 2 thick, 
unless it be the body fronting the runner, 


inches 


where a little facing sand can be used, as 
shown at O, Fig. 8, to help the blacking, 
etc., to peel the casting. Then, again, a 
good coat of these materials fronting the 
runner may often answer the purpose of 
facing sand at this point, providing that 
too large a body of metal 
The metal to run open 
very fluid and 
sluggish metal 


there is not 
washing over it. 
sand castings should be 
with good life, as dull, 
cannot give good open sand plates. 
There is less uniformity in the practise 
of making hard beds and for this reason 
there is special need of standard or sys- 
tematic methods in making them. Hard 


where a mold has a 


beds are necessary 
cope, as this creates a pressure not met 
with on the face of the open mold. Were 


one to pour an open sand plate made bed 
with a cope on it, the casting would come 
out much thicker than its pattern, espe- 
cially in the center. 

The face and under 


hardness in the 
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body of a hard bed will depend upon the 
speed of pouring, and the pressure when 
As a rule, the face of 
softer than 


the mold is filled. 
a hard bed 
the under body. 
the bed is covered rapidly and a heavy 
pressure is brought upon it, say inside of 


should be much 


It is only in cases where 


5 to 7 seconds, that it is safe to have the 
face of the bed that it 
a pull of 20 pounds to penetrate it ™% inch. 

A system that could be adopted univer- 
11 to 15. Here 


so hard requires 


sally is illustrated in Figs 
at A and B, straight edges are leveled on 
the plan shown by Figs. 1 and 2, for mak- 
ing soft This done, filled 
in and rammed up solidly to the top, as 
seen at V, Fig. 11, after which a strike is 
used to lower the rammed body below the 
level of the straight edge to a depth of 
14 inch to 1 inch, as may be desired, to ap- 
pear at X, Up to this level the 
degree of hardness desired is regulated by 
the power upon the rammer, and it may be 
that it will be difficult 
to penetrate it vent wire. In no 
case, however, must venting be omitted, 
and, as a rule, the harder the ramming the 
closer and the more the venting required. 

In venting the body Y, as shown be- 
tween the straight edges A and B, Fig. 13, 
the vent wire is driven down to the cinder 
bed as at A’. These vents should not be 
over 1% inches apart, and they. make a 
vented bed appear something like the sur- 
at B’. Where beds are not 
A’, then it becomes neces- 
the down vents B’ 
These under vents 


beds. sand is 


Fig. 12 


rammed so hard 


with a 


face cinder 
employed as in 
sary to connect with 
under vents as at C’. 
may not be driven until after the bed is 
completed, straight edges pulled out, and 
the cope rammed up ready for lifting off. 
In many cases these under vents may be 
brought up to the joint of the mold as at 
D, Fig 
made in the floor and filled up with fine 
After this the recess and 
coke and the 
vent is brought to the surface with gates 
as at F’, or vents are driven from the 
floor’s level down to the coke 

Returning to the compression or ram 
ming of the sand, we are carried back to 
Here the distance between 


14. Then, again, a recess may be 


coke as at E’. 


are covered up with sand 


Figs. 12and 13 
the face at Y and B’, respectively, and the 
top of the straight edges A and B, is to be 
made or rammed in a manner to carry the 
molten metal without bubbling or boiling. 
The bed having been vented as at B’, Fig. 
13, the first operation is to close up the 
top of the vent holes by rubbing the palm 
of the hand over them. This done, sand 
(which in the case of heavy plates or spe- 
cial light work may be a facing sand) is 
shoveled on to project %4 to 34 inch above 
the tops of the straight edges and then 
struck off with knock-down pieces H and 
I and a strike G’, as at Fig. 15, after the 
manner given for making the faces of soft 
The thickness of the knock-down 
and the depth of the 
the thickness of 
sand ranging from the bottom at X to the 


beds. 
pieces H and J, 


rammed face, which is 
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top of the straight edges A and B, Fig. 12 
is what regulates the hardness of the fac 
of the bed. The less the depth at X an 
the greater the the knock 
down pieces the harder the body forming 


thickness of 


the face of the bed. 

Aside from the methods shown in Fig 
11 to 15 we have the butted face bed. 
bed of this class is made by first ramming 
up to the level of the top of the straight 
A and B, as at V, Fig. 11, and ther 
to 1 inch, accord 


edges 
striking it down from % 
ing to the depth of good common or facing 
sand Fig. 12, after 
which the body is closely vented, as at B’, 
Fig. 13. This all done, the tops of the 
vent holes are closed with the palm of the 
hand and riddled sand shoveled on and 
struck off as at G’, Fig. 15. The depth 
of the pieces H and J, Fig. 15, should be 
fully 114 times that of the struck-out depth 
X, Fig. 12. After the common or facing 
sand is struck off, the butt of the 
rammer is used as at J’, Fig. 16, in a way 
to ram down the face in a regular even 


required, as at X, 


end 


manner to obtain any degree of hardness 
desired. In butt ramming such a surface, 
care must be exercised not to miss a spot 
and to avoid going over the same place 


twice. The butting all completed, a %- 
inch vent wire K’ is used all over the 
face to drive vent holes into the main 


body 4 to 6 inches deep, so as to have 
the face gases find relief through the body 
vents which will connect with the cinder 
bed A’ or under vents C’, as at Fig. 13 
It is to be understood that one is not ex 
pected to have K’, Fig. 16, find an under 
vent hole every time it is driven down as 
at L’. If K’ never struck an under vent 
L’, the gases would still be able to escape 
to the under vents L by the 
porosity of the sand, especially if the under 
vents are, as they should be, not over 114 


reason of 


inches apart. 
The surface venting finished, the face of 
the butted bed is struck off smooth in a 
see-saw manner, after which sand is sieved 
or scattered sparsely over the surface witl 
the hand and then rubbed 
smooth, hardwood block 
thick and about 3x8 inches 


down with a 


about 2 inches 


This surfate 


is in turn sleeked over with the trowel, 
and the bed is finished 

In venting butted faces or beds, some 
second 
from the 


a cinder bed A’ or 


will dispense with the use of the 
vent wire K’ and 
butted face down to 
under vent C’ 
then stop up the tops of the large holes 
This is 

finger 


vent direct 


with a large vent wire, and 
left with the end of the finger 


that 
poking can close the tops too far below the 


objectionable for the reason 
surface and, should any be missed or not 
the 
escape to the cinder bed under the vents, 


closed tightly, melted metal could 


thereby causing boiling, scabs, or a “‘blow- 
up.” 

Plates used by the molder to carry hang- 
ing bodies of sand or loam require for 
their casting beds most difficult to make 
These which in some 


call for prickers 
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cases are very long. At M’, Fig. 17, is 
seen a long prickered plate, and to cast 
this successfully, if long, requires careful 
manipulation to prevent the center of the 
bed from lifting or blowing. The difficulty 
lies first in the necessity of having the bed 
soft enough to admit of driving long prick- 
rs into the sand and at the same time not 
so soft that the pressure at the bottom of 
the prickers, when pouring the plate, can 
strain sufficiently at the bottom to lift up 
part or the whole center body of the bed, 
and secondly, in the excess of gases cre- 
ited by the fact that the long prickers 
‘ften more than double the area in which 
to create gases. 

In making-long prickered plates it is 
generally the safest plan to place a cinder 
bed the mold, as at N’, Fig. 18. 
\fter the cinder bed is in place, nicely 
tempered sand, dry as can be worked and 
riddled through a No. 2 riddle, 
about 4-inch 
about 6 


under 


inch or 


is shoveled into the hole in 


courses at a time, until within 


inches of the face. These courses are 


pressed down with the palms of the hands, 


1 by securing boards about 6x12 inches 


to the feet and walking over the soft sand 
is one would with snowshoes on soft 
snow. To tramp about without such 
boards would make the bed too hard. The 
last 6 inches of the depth of the bed is 


made after the system of making soft beds 

The bed 
next operation is knocking down the prick 
P’, of which there should be 
that the 


cannot 


made and sides formed, the 
er patterns 


four or six, so knocking down 
burst the sand 
through to any holes or prickers that have 
been formed by the withdrawal of a pat 
tern. When all of the pricker patterns are 
in the bed, the 


ciosely vented with an 


of one pattern 


space between them is 


inch vent wire 
from the face of the bed down to the cin- 
ders, as at R’, 


placing any vents so 


care being taken to avoid 
pricker 
metal to 


near to a 
the 


through to them and thereby 


pattern as to permit burst 


run into the 


space for release of 


between the 


vents will 


cinders, filling the 


gases In venting 
tops of the 
stopped up by 
after filling the depression 


prickers 
the require to be 
pressure of the finger, and 


with sand, the 


body is sleeked over with the trowel. In 


doing this part of the work, care should be 


taken to close the top of every vent hole 
ind also not to make the surface any 
harder than the knock-down pieces used 
would leave it 

Another point well to refer to re is 
he danger of metal cutting in front of 
the runner, especially in large prickered 


surface front 


plates 


To prevent this the 
ing the runner is best made entirely of new 


r facing sand, after the plan at O Fig 8, 


id as an extra precaution should be sur 
e nailed Then, again, it is best to 
nake the runner where it passes the metal 
the mold fairly broad, 2s a narrow run- 


this point confines all the cutting 


tion of the metal within a narrow space, 


thereby giving a chance for injury to come 
ild otherwise be the 


quicker than wot case 
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Foreign Markets for American Machinery. 
Every indication points to the fact that 
electric light 


ing 1S 


and 


incipal 


becoming more 
more popular every day in the p1 
Most of 
firms 


towns in Egypt the large Ger- 


man electrical are represented 


throughout the country, and of late years 


they have been fairly successful in secur 


They quite 
| 
i 


ing some very good contracts 
the en 
: Che 
French Gas Company at Alexandria sup- 


1 
ly 


naturally oppose very energetica 


trance of any likely competitors 


plies most of the power employed, and 
they have obtained a long lease of the 


right for many years. There are, how 
ever, a good number of British and Ger 
man dynamos employed in various estab 
There is a 
the bulk 
of this trade is now in the hands of Amer 


Che 


which find the quickest sale measure 12 to 


lishments and private houses 


steady demand for electric fans; 
most popular fans, and 


ican firms 


15 inches in diameter, revolve under a 


current of 100 volts and make 400 revolu- 
tions per minute. They can also be regu 
lated to 


» an 
>20 to $25 


three speeds. The prices vary 


from each, delivered c. 1. f 


\lexandria, duty paid, It would certainly 


be well worth the while of American man 


ifacturers to study the wants of the Egyp 


ian market in this as well as in other 
f hardware and machinery, there 


opening in the principal 


Another market which might be more 


horoughly exploited is that of Fernando 
Po, where there is a steady demand for 
iron work, bridge rails, iron portable 
buildings, et The country is now enjoy 
ing a period of exceptional activity, new 
lines of communication are being opened, 


and important public works started. There 
is an ever-increasing demand for agricul 
tural machinery, and especially for imple 
ments used in cocoa and coffee cultivation 
island 
allied 
goods, I may add that your dealers have 

bulk of but 


which is extending throughout the 


As regards farm implements and 


secured the the trade there 


is a steadily increasing market developing 
every yeal 

I do not know if any of your readers are 
; used in button 


makers I power 


If so, 


presses 


making they should endeavor to 


ecure the business that s to be had in 
Tokyo, Japan. In that country it I 
general rule to make buttons of various 
kinds by nd, b the demand is 
ncreasing day bv day tamping machine 
ir¢ eginning t wanted One of the 
largest huttor naket here S Mr Ful 1 
» Fin proprietor of the Funazuka 
Iron Works, of Ti He |} ist pur 
chased an ad table pow press from an 
Eng fir It t rd nd if 
successful orders w follow from many 
people engaged in t] ime line of bus 
British exporte grumbling at t 
continual imitation of English trade-marl 
in South America, but lawsuits are very 
‘ostlyv and tedious these things are put up 


with as long as p bl Apart from this 


x 
manufacture W i 2 
N n the Riv P ( \ Nn est 
ippoint re \ V Vv ag | 
os Air \ xclu Q y, i 
tit Uruguay ‘ é 
sary ol Ki { 
vided you secure g LOPS I 
you. Imp ng t be expects 
» p yo dd py | noney US 
ways, prosecute imitators, et inless they 
ire themselv« ~ idequately protes ed fro 
utside competition the sale of the art 
cle in w h they deal An « nou 
quantity of manufactures is imported every 
year into S \merica nitat f 
British goods. Most of the called Eng 
lish cutlery is German marked with a 
British name that has no existenc« Eng 
sh makers find that German pe on 
s about the severest they have to encoun 
ter in the inferior lines of productio 
while the Unite | State il he | dan 
rerous 1n the etter ¢ ss g rds I Pat 
guay there not a single w ‘ m 
port or export B h firm, w there 
re many ( tr German t 
It must be satisfa ry to your m 
tive builders to h I ex ent 1f elg 
mmendatior ft eng e) ive 
upplied t e B in? d hece 
comotive 1 en elve ( \ \ 
leed t he uilway lit I t ntry 
em ritv of the engine } 9 ed 
by Baldwin Br l ther | ted 
St tes nN es | Be re m €F vi 
have been to Rik ik highly of the loc 
motive KF. ( ( 
l \ t ty man Too Mat 
if irers | ged the Imperial G 
ernment to preven e further inroad f 
\merican manufac ers upon their spe | 
ranche It 1imed tl it n the first 
quarter f tl i the mport rt to 
had more than d led, having increased 
from 245 ton to 5260 tons, at d that the 
second quat the increase threatens to 
be« 1 even irge! TI make tL spec il 
poimt of the fact that the United State 
Government levi 1 tax of 45 per cent 
1 German ( iwainst the German 
tariff of 5 pet ’ they insist that 
G } 1 ‘ nfer 
to the Ar nd that there no need 
trod f Ame 
(;erma 
) f « Vil Fring 
for } Mi t | often 
lt » f f 
invthit re t ] t 
Christm ne y \l t 1 d 
’ ra ¢ rv 
f oe | \ 
vl} | 
¢-] f R d ’ 
d Y | t did 
go p ng | I I is 
ving it for ¢ tn ff 
rk Railroad Clul 
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Dividing Up Our Business Discomforts. 

It is one of the most unsatisfactory 
features of the lines of business in which 
we are most interested that the demands for 
their products are so fluctuating, and that 
it is so practically impossible to maintain 
a uniform output or to provide constant 
employment for an unchanging number of 
employees. In some lines of manufactur 
ng there is a heavy dropping off of work 
every season; other establishments only 

‘utely feel such depressions at more re- 
mote periods, when, for instance, for rea 
partially explicable, 
things through get 
going the wrong way and one thing leads 


sons that are only 


the country generally 
to another and one man discourages an- 
other, the resulting derangements often be 
disproportionate .to the initial 
When these times of 
and of 


there are cet 


1 
astly 


Ing Vv 
cause of the trouble 


temporary discouragement abnor- 


|] business caution occur 


tain lines of business which are especially 


affected It is usual in this connectior 


to specify the lines which cater to ow 
ixuries and whose products can be dis 
pensed with, and which often are so d 
vensed with f time, while the recupera 
n of the purchasing powers of the com 
munity s be ng eft cted Phere ire. how 
ever. other lines which have to do wit! 
necessities rather than our luxurie 
\ h also are made to suffer no inconsid 
erable inconvemencs Our railroads have 


f curtailing their expenses 


below their normal needs, and then those 


materials and supplies for 


opel! 


who produce 
their regular itions, for repair and 


maintenance and for enlargement and ex 
tensions, find their market seriously cur 
tailed and the working speeds of their 


business organizations interfered with. It 
business derange 
little 


ntinued business depres 


is no evidence of serious 


ment, for instance, and carries 


sug 
gestion of long-c: 


sion, when the Baldwin Locomotive Works 


perforce let the world know, as it 


the w 


must 


holesale discharge of its em 


the 


does by 
ordering 
fewer locomotives than they have been do 


The de 


in the le is 


ployees, that railroads are 


ing for several vears preceding 


ymotives has 


mand for loc« not 


diminished, and if for one year fewer are 


bought is verv certain that more than 
the average nust be bought 1 the vears 
tha ire close | d | S the ne witl 
ster s and other products of steel. Th 
demand for them is as certain, but not as 
uniform, as for bread or beef or beer, and 
the difference is that, while we must 


beef or beer (some of 


tV¢ ) 1 

s) every day. we can wait a while for 
ur locomotives and our ears and the rails 
to run them on, so that we get them all 
in the long run 


When it does 


manufactories 


occur, however, that larg¢ 


must reduce their operative 
dam 
are still 
We have not 


ism to offer as to the action 


forces on account of the temporary 


ae i ti. 2 ¢ il ee 
ning of Ne w of orders there 


different wavs of doing it 


a word of critic 


of any individual establishment. Each 


, er ; 
knows and ea alone knows all the con 
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ditions upon which its prosperous exist 


ence depends, and each alone is competent 
do to 
The most obvious thing to 


to determine what it shall secure 
its own safety. 
do, and the thing which is perhaps most 
work slacks, is 


to discharge enough men to allow those 
left to be still fully 


frequently done when the 


who are employed 


[his is to the looker-on and to 


everyone 


who thinks for a moment on the condi- 


tions of the workman’s life a most serious 


thing to do. There are few beings on eartl 


in these days of advanced civilization more 


1 


helpless than a modern workman and those 


him when the opportunity 
There 
enough who think of these 
We could tell of 


fore 


dependent upon 


to earn his own living is cut off. 


re employers 
know 


things, as we well 


who exclaimed to his 


man with tears in his eyes, ““My God, I 
in’t tell those men that they can’t work 
ere cnv more because I have nothing for 
hem to do,’ and who made great and 
irecovered sacrifices to keep the works 

going. The great objection to discharging 


me and keeping others, both being near- 


equally deserving, is the injustice of it 


Besides that, there is every business reason 
the other course which is open to most 
isinesses, and that is to reduce the run 
¢ time and retain as many men as 
ossible his distributes the discomfort 
jually among the men and leaves the 


rganized for full production 
activity is resumed 
different 
the announcement from the one shop that 


vnen tu DUSINeSS 


read with very feelings 


t has discharged a half of its men and 


that it is running half-time, 


different 


another 
ind it means vastly to the em 
ployees in the present and to the employer 
tne future 

No Syndicated Articles Wanted, 
1 times lately that 
we have received contributed articles which 


It has happened severa 


t 


it the soon after were sent 
and in one 
least published on the same 
We take 
neans of saying to our readers and con 


do 


are to be sent out in this way. 


Same time o1 


duplicate to other journals, 


nstance at 


date of our publication this 


rs that we not invite letters or 


tbutors 


th 


cies That 


WW do not 


be publi 


wish to publish articles that are 
shed in any other journal at the 
by special arrangement, 


1ine time, except 


or we do we know of any other technical 
ites articles or publishes 
hem upon that plan. Mechanical journals 
have not yet adopted the syndicate article 
followed by daily papers 


We 


information of 


Sse as Sortie 


171 1 1 
likeiv to do so 


that 


nd are not Invite 


mtributions give 


value to those who are in any way con 
cerned in machine construction, and we 
pay for all such articles as we can make 


of, but this payment is made with the 


understanding that the articles paid for 


belong to us and that no other journal has 
right to publish them without credit 
to us 
It has happened that a contributor, hav- 


ing sent us an article and not having seen 
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in the paper as soon as he thought it Some New Things. f 




















ight to appear is, Without inquiring SHOLT BORING AND TURNING MILI tirely indepe 
f us, or notification of any kind, assumed We give herewith a view of a boring I t t I tro 
iat we had rejected it and thereupon sent ind turning mill that has recently 
to I er pape! This we conside rought out vy the Gis t Mac ( \ I | 
each of taitl pany f Madison, Wis ‘ t 
We take Ip tor msideration all ticies Phe head s I ‘ It ‘ ( 
ceived as soo! 5s prac Cable ind either aCK geared nd Yivine SIN ( ng I Q lov 
tart them on t vay towards publica speed; the re LN tw \ \ 
1 ir oreturt1 1 the writers If Levers wit CaS) ( t the us | t t l 
ere are thos ] nnot wait for us n of the operator make these « ges 
do this but hx their own time for most instantly obtainable, and t 
e appearance i ( articles must chine may be stopped or ed ft 
’ 
ve them examined at once and cd either sid hich the operat £ ¢ 
ion rendered, we do not invite contribu lappen to be | igh this form of may la 
ms trom such persons. In most cases n stock the table may irted or stopped { 1 
great delay occurs in either publishing o1 tirely ndependently i he lriving \ t ! 
eturning manuscripts, but when it does 
ccur Ww not help it and contributors a 
ust mply wait unt ve are re 
eport 
All About Injunctions. 
\la io lers e interested ( 
vay not ! questio t impun 
Ns. esnecially relate t _ 
fheultie Or: rinciple that 
_ . P . . lene eid 
Ivise s tain a copy of 
Comp ngs before the Committ 
Ju f House of Re 
! ves \nti-Inj une B 
\t thi Q ) es t S 
ly ( s wl dS 
i Cit, = ' eit remarks ari 
bias seas f 
det ret tl gumel 
des. It is mp quest i 
e who shes t ( igent wW 
card to a1 t lany of best 
minds ) p eing traug] W 
real -s | ( tor good or c\ I 
ymmMon we vow give it some ca 
ful attent \\ ' ne tl 00k - 
ve obtain tree by any citizen bv applving 
to his representat Congress 
\nnoun e1 lad i Baldw 
Locomotive Works, of Philadelphia, is 
temporarily reduce its working fore: 
bout 6,000 met The record of the est 
shment for th x months just closed is GISHOLT BORING AND 1 
t one ned of eve { 
rreat cones | the lf ve Qos inisn or I l ) ‘ nt 
t of the O} he table a trac 1 ot \ t lear 
Vall 000 1 ! 1 d QO mav ¢ I tp Wive 
nd €94 1n 1902 e ott st SIN yy hand tat f B rf 
nontl t roxin $ 575 1 10rm ot t d i 
ree) \\ sO 1¢ 1 I ‘ C i n 
- npany i t s that | g ning 
( ] \ | 'Op I . ( \I I the bor 2 1 Ss \ nat - 
facturing pres ( ( he n tab t dia \ 
bus all t m es tor this ve ariy T ddit 1 il floor pace I | 
vill amour you venty-four ] quired for the former style of d O B tomatic 
lollars : tl ibout twice tl n t O1 ng mounted directly o1 g et to st 
ror st ve nd t S expec ag ft ( | rt is how y % ble ) | feed tr Dp ’ 
tusiness will gro His company intends tor equipment with an increase of 50 f tl ! 
to build and equip several new factories. per cent. above normal is sufficient to give’ rail and are p n the 3 
ind special attention is to be paid to th i complete arrangement of speeds Phere t : pind f the sy 
levelopment and the introduction of bus Is no cone pulley in nnection with tl pinot riety, tl ! tself re 
ness vehicles, particularly such as are sed dr ng mec] he nel p , 1 be 


by retail merchants in delivering goods stant speed styl employed ns table th three mx 








Qi2 
ble jaws, constituting it a combination 
chuck. If desired, a face-plate with inde 
pendent jaws may be substituted. Thi 
machines are made in six siz ging 


from 34 to 74 inches 


molders’ 


cel 


to 


\ NEW MOLDER’S RIDDLI 


half-tone shows a new riddle for 


which has two or three ex 


Et it 


Phe 


use, 
is claimed 


lent points. The shape 


be an advantage, in that it 

















moO 


ve 


Ch 
the 


\ NEW MOLDER S RIDDLI 


st of the sand in the flask and not lap 


r at each side as the round sieve does 


end give 


e iron clappers hung at each 


riddle the necessary jar, not only re 


ing the molder’s hands from that duty 


lies 
but also accomplishing the object much 
etter The raised portion of the wiring 
in the middle is very effective in crumb 
ling the lumps, so that the sand is de 
livered faster and with less labor Phis 
riddle is made by the Adams Company 
Dubuque, Iowa. The usual size is 11x18 
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AN AUTOMATIE 


The illustrations 


show a 





FIG. I AUTOMATIC 


THREADING LATHI 


further 








FIG. 2 AUTOMATIC 








THREADING LATHI 











THREADING LATHI 


velopment of the automatic threading 
lathe, manufactured by the Automat 
Machine Company, of Bridgeport, Com 


In the lathe here described, the time usu 
ally lost in spindle reversal and carriagt 
return, is nearly all saved. This is effect 


ed by the lead 
soon as the 


screw nut automatically 


opening as tools are with 


crawn from their cut, whereupon the car 
riage returns instantly, its momentum be 
ing absorbed at the end of its travel by an 
air cushion which is always in adjustment 
for either right- or left-hand threading; 
thus undue shock when the 
tools again take the next chip, and so pro 


depth is 


preventing 


until the 
rcached, at which point they can feed n 


ceed predetermined 
} 
aeeper. 

The lathe, as shown, carries both tapet 
and relieving attachments, being designed 
for tap and die threading. 
relieving are done simultaneously, either 


Threading and 


straight or taper, altho if straight thread 
ng only is desired, the two attachments 


are left off in favor of a double tool post 


carriage, the tools whereon operate bot! 


ront and back of the center line. 


On small fine-pitched screws the saving 


by this method is necessarily larger thar 


on coarse threads, but whatever the pitcl 
or length of the screw within the capacity 


of the lathe, the time taken to shift fron 


one cut to the next is never more than 


one turn of spindle 


The bed of this machine is 4 feet long 


Swing over bed, 12 inches; over carriage 
} inches; distance between centers,  2¢ 
inches; length of threading cut availabl 


located within the bed 





AMERICAN MACHINIST 


July 7, 1904 


nd provision is made for its easy removal groups of eight, from two to fifty-six gears being cut 


nd the emplacement of any of the several threads per inch he feeds, both cr ubricating dey 
ifferently pitched lead screws accompany- and carriage, are reversed in the apror hange feed de 
ig the machine immediately at the hand of the operator Dravcer Mac 


No attempt has been made to secure a 








cord test, but a trial was made with the 
first lathe turned out, and a 1I-inch pip 
ap was threaded and relieved in ten min 
ites. A slight change in the adjustments 
repares it for left-hand threading, or for 
nternal work. Provision is also made fo1 
ny form or amount of relief, and relief 





or any number of flutes may be forme 
n the work 

Referring to the sectional drawing, 4 

the tool-post operated by the cam B 
hrough connection C; D is the lead screw 
nut opened and closed by cam E through 
onnection /; cams B and E being con 
ected by gears, as shown in Fig. 2, act 
gether on the cutting tool and lead 
rew nut; G is an intermediate slide 
irrying the tool slide and cam B con 














Te es 3 | 
bh —t, 





‘olled entirely by the taper attachment 
slide H The operation of the relievit g is NCH DRAPER I I N G) 
A 
| B 
‘ ] { E G i 
a | . —$—$_—_ ee ai , | E 
 Dmeerrenrns ——) onaenetal (= ; é 


Je) | “eee ed t-tone 



















or ae mo —— nea cap - +z 
Sy 5 ) P on 
| ee Ne — ( Anh A ) , | a 
D =" i. or , ppre 
L ae) _ | i-speed 
, cr o™ i — | ae 
\ | P f ( the 
ae = eee ene ) vith a 
7 American Me! cI lv to its 
FIG. 3. AUTOMATIC THREADING LATHI vard by a 
t 
ttachment is clearly shown in Figs. 2 
. nd a 
18-INCH DRAPER LATHE OF NEW DESIGN 
The accompanying illustration shows 
8-inch engine lathe of new design, a spe 
‘ial feature of which is the quick-chang 
, feeding device, this being adapted to giv: 
the operator command of a number 
screw pitches or feed changes without 
. moving from his position at the carriage 
f the lathe 
4 An inspection of the illustration show 
' attached to the left-hand end of the ap: 
h f the lathe, a gear box with a projecting 
handle, or sector, and a series of hole 
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back into place for the finishing cut with RAPID CHANGE GEAR DEVICE FOR LATHES each end, and a lever at one end to throw 
out any resetting of the holder. In the This arrangement consists of a gear A the gears D and F carried on the quil 
ime way roughing and finishing side cuts engaging with the gear on quadrant and _ into or out of mesh with th 


g he gear C 
may be conveniently taken. The tool is mounted on a short shaft B, which carries the short shaft B and the bevel chang 
made in three sizes X134, 114x2 and 1 at its other end a bevel gear ( The beve gears H carried on the lead screw 
x2'Y%4 inches—by the O. K. Tool Holde: 
Company, Shelton, Conn 
J 
NEW STANDARD RADIAL DRILI ; 
The illustration shows a new 3-foot arm [= } 
eer ase ; rile | 
tandard radial drill built by the Fosdicl \ 


Tool ; | (- 


\lachine ympany, Cincinnati, Ohio 


{ \ , G 
: ) ] — 
On these machines the back gears and tap Ww } } a 
] | . / r 


ping attachments are located on the 





, o>. NO = ieee 
Che arm swings on ball bearings, and 1s 4 —~ Site. 
sed and I wered by power The head | ie oe —— E 
‘ ‘dal +. thus ae ] rack and pin j ~~ Rong i 
moved aiong the arm Dy rack and Ppl — , | Ss , —=>H 
’ .; ided with cl ‘ne devic =| ‘ mo So SJ ——_} 
mn, and is provided with clamping devic« SS | hoa |S ALS 
me = (Ih ¢ a 
The driving pulleys are placed on. side ai ed 


back of column as ordered. allowing — > : 
the machines to be placed either at right A ity, ass ————_——————__— _ ) 


ingles or parallel to line shaft. They ar: a7 | (T (]_ {2 = 
21 








Fes (2 
. , ——$—— 
furnished with parallel drive as shown - J —<—~ 


the illustration unless otherwise ot H Mticiaon Shas 


red. The machine weighs 3,500 pounds RAPID CHANGE GEAR DEVICE. 





This device is applied to lathes 32 inch 
swing and larger by the New Haven Man 
ufacturing Company, of New Haven, Conn 

\ NEW CLAMP DOG 

The illustration shows a new clamp dog 
It is at present made in two sizes, the 
small size taking from 1% inch to 2 inches 


while the large size ranges from % to 





3% inches. These dogs are very light 
and are nicely balanced, and in conse 
quence are well adapted to high speed 


























\ NEW CLAMP DOG 


[he tail is removable, and any length of 
tail can be screwed into the dog. By re 
moving the tail there are two tapped holes 








it diametrically opposite corners. In this 








way it can be used for tieing work to the 
centers of the lathe (when using the steady 
STANDARD RADIAL DRILI rest, and dispensing with the tail center), 

two bolts being passed through the fac« 
engages with a bevel gear LD plate and screwed into the tapped holes in 
mounted on one end of the quill / The the dog, thus tieing the work to the head 
quill /: carries a sliding bevel gear / which 
375 to 15 revolutions per minute. There is moved along the feather on quill EF or means for driving it. They are made by 
are six changes of feed from .007 to .0465 held in a fixed I 


position by means of a_ the Bayldon Machine & Tool Company, 
per turn of spindle handle G. The quill F has an eccentric at 18 and 20 Morris street, Jersey City, N. J. 


Drills to center of 72-inch circle. Least di- gear ( 


ameter of spindle, 1 11-16 inches; traverse 


of spindle, 12 inches; spindle speeds from center and at the same time providing 
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VERTICAL SPINDLE MILLING MA- 


CHINE ATTACH MENT. 


COMPOUND 


This attachment is applicable to a large 
f drilling, spiral milling, milling 


' 
slots 


variety oO 


in surfaces at angle 
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taper hole; a 
use in holding collets, 
This attachment 


Sharpe 


dence, 


R 


Manufacturing 


I 


in bolt 
Crt. 


1 1 
1S made Dy 


in the 
the 


Company, 


is furnisl 


Bro 


MACHINIST 


ied 
spindle 


Ors 
Anesthetizing Metals and Things. 
extraordinary innouncement as 
le by M. J Be rel a 
\cademy Sc ‘ lhe n 
re us N-rays 





ingular any 





[-slots, keyways and work of a similar 


character. The upper part of the frame 


x head is clamped to the overhanging 


arm and the lower part to the face of the 
column by means of a bracket. The spin 


lle is driven through bevel gears by a 


horizontal shaft inserted in the main spin 
dle 


angle 


of the machine, and can be set to any 


from a vertical to a horizontal posi 


tion. In addition, the attachment can be 


) 


turned to allow the spindle to be set in a 


plane at right angles to the table (see 


Fig. 2), 
strips, tableways, etc., 


available for milling angular 


as with the spindle 
in this position the full length of the table 


travel available and an ordinary end 


1S 
mill, instead of an angular cutter, can be 
used for milling the angles. The spindle 
bearings are of bronze and provided with 
The 

by 


means of compensation for wear 


indicated 





position of the spindle is 





graduations on the back of the head, read 
































ing to degrees. The spindle has a No. 7 COMPOUND VERTICAL SPINDLE MILLING MACHINE ATTACHMENT 
and other 
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are paid. This clearly suggests what those 
of other States can and doubtless will do. 





The Advantages of the Pole Lathe. 

Pole lathes are very largely used at the 
present time in Buckinghamshire, round 
the neighborhood of High Wycombe, the 
center of the chairmaking industry, and 
although about the most primitive form of 
lathe existing, almost the whole of the 
legs and spars of chairs are turned upon 
them, the main reasons being their cheap- 
ness and portability, coupled with the fact 
that there is practically nothing to get out 
of order, a very important item, as they 
are erected in what are technically known 
“Shops,” a very rough kind of hut, 
which the chair-turner puts up in the 
beechwoods which largely cover the Chil- 
tern Hills; and they are thus exposed to 
conditions which would practically ruin a 
good lathe. The trees are cut down, sawn 


into the required length, split to a con- 
venient size, and then the turner puts 
them into the lathe, and turns them with 


surprising rapidity, so that the “‘shop” is 
soon with little 
chair legs, spars and piles of turnings, this 
latter being the reason why the turning is 
done in the woods, as no waste has to be 
carried away, the chips being scattered in 
the woods—a saving of almost 50 per cent. 
in cartage. One advantage of the pole 
lathe is that both centers are “dead”; con- 
sequently, if the turner is a capable man, 
the work is bound to be true.—C. T. Sut- 
ton, in The Engineer. 


surrounded stacks of 








A thrilling flywheel accident occurred 
June 30 in a factory at Milburn, N. J 
The mill was running at night, the main 
belt broke, the engine ran away, the fly- 
wheel burst while the engineer was closing 
the throttle and he was killed and great 
damage was done. The steam pipe was 
broken and the superintendent of the mill, 
before he could shut off the steam at the 
boiler, was severely scalded and otherwise 
injured 





Technical Publications. 
“Les Applications des Aciers au Nickel, 
avec un Appendice sur la Théorie des 
Aciers au Nickel.”” By Ch. Ed. Guil- 


laume. Pp. 215, 6x9 inches. Ills., 25. 
Paris: Librairie Gauthier-Villars, Quai 
des Grands-Augustins, 55. Price, 3% 
francs. 


The name of M. Guillaume is already 
famous in connection with that recently 
discovered property of nickel-steel alloys 
by which they can be produced either non 
degree of 


expansible or with a definite 


expansibility. The elements of the subject 
have previously been pretty well exploited 
in print by M. Guillaume, and it may be 
remembered that a year or so ago we pub- 
lished an interesting communication from 
him in these columns. The present treat- 
ise discusses at length the applications of 
nickel-steel alloys in instruments of sur 


veying, chronometry, etc., embodying the 
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results of more recent practical experi- 
and it contains a more mature dis- 
cussion of the puzzling theory of “Invar,” 
a theory which seems to have undergone 
some modification in respect to the ques- 
tion of chemical or mechanical combina- 
tion of the metals in the alloy. It is well 
to note that the subject embraces not only 
an anomaly of expansibility but an anom- 
aly of elasticity. For those who may be 
interested in this practical, as well as curi- 
ous, branch of physics—and we should 
suppose they must be 
authoritative book is evidently one that 
will meet their requirements, so far as 
the subjects it treats are concerned. 


ences, 


not a few—this 





Personal. 

Cooper Hewitt, who is perfecting his 
new light, is to have an electrical labora- 
tory in the tower of Madison Square Gar- 
den, 210 feet above the ground. 


Gardner S. Williams, M. Am. Soc. C. E. 
and professor of Experimental Hydraulics 
in charge of the Hydraulic Laboratory of 
Cornell University, has been appointed to 
the Chair in Engineering at the University 
of Michigan, made vacant by the death, 
last fall, of Prof. Chas. E. Pro- 
fessor Williams is a native of Saginaw, 
Mich., and graduated from the University 
of Michigan in the civil engineering course 


Greene. 


in 188. During portions of 1887, 1888 
and 188 he was engaged upon water 


works construction at Bismarck, Dakota, 
Greenville and Owosso, Mich., and in 1890 
became engineer for the Russel Wheel & 
Foundry Company, of Detroit. In 1893 he 
was appointed civil engineer to the Board 
of Water Detroit and 
carried on the now famous experiments 


Commissioners of 


upon the flow of water in pipes for which, 
with his collaborators, he received the Nor- 
man Medal of the American Society of 
1898 he ac- 
cepted the position with Cornell University 


Civil Engineers for 1901. In 


which he has held since and in which he 
has been connected with many important 
hydraulic investigations. He has also car 
ried on an extensive consulting practise 
Last fall he was appointed by President 
Roosevelt one of the representatives of the 
United States upon the International Com- 
mission on Lake Levels and Navigation 
Professor Williams expects to 


Ithaca till the first of September, carrying 


remain at 


on experimental work with advanced stu- 
dents 
Obituary. 
I. A. Finch. president of the Finch Man- 


foundrymen and ma- 
died in New York 


city, June 28, sixty-seven years old 


g¢ Company, 


chinists, Scranton, Pa., 


ufacturin 


Herman Frederick Witte, general super 


intendent of the Otis Elevator Works 


died at Yonkers June 26, forty-four years 
old. He was formerly superintendent of 
the Crane Elevator Works and upon the 


consolidation of the companies he was 


made general superintendent 


July 7, 1904 


Joseph Hinerth, president of the High- 


gate Foundry Company, Highgate, Vt., 
died June 11, fifty-eight years old. Mr. 
Hinerth learned the molder’s trade and 


worked in several cities in the United 
States and in Canada. In 1882, with a 
partner, he bought the foundry at High- 
gate, later becoming sole proprietor and 
organizing the company of which he re- 
mained the principal owner. 

James Paton, general manager of the 
National Safe & Lock Company, Cleve- 
land, Ohio, died June 27, seventy-two years 
old. He was born in Glasgow, came to 
this country in the early fifties, working 
as a journeyman for some years and then 
being promoted to positions of responsibil- 
ity. He had been superintendent of the 
plate department of the Cleveland Rolling 
Mill Company and also for a time was 
superintendent of the Union Iron Works. 
The Emma blast furnace was built under 
his supervision, and he was one of the 
organizers of the Crescent Tin Plate Com- 
pany. 

Theodore Winthrop Phillips, for a third 
of a century prominent in the steam en- 
gine industry of Rhode Island, died at 
Providence, R. I., June 26, 
years old. He became a bookkeeper with 
the Providence Steam 
in 1856 and in 1872 he was made secretary 
and put in charge of the works. He was 
very successful in securing orders for the 
Greene engine, one of the rivals of the 
He acquired an excellent knowl- 
edge of the principles of steam engineer- 
ing and was quick to adopt improvements, 
especially when the development of the 
trolley system called for direct-connected 
machines of large power with compound 
Mr. Phillips continued in 
charge of the Providence Steam Engine 
Company until it was reorganized as the 
Providence Works for the 
manufacture of the Rice & Sargent en- 
gine. ap- 
pointed Eastern representative of Filer & 
Stowell, of Milwaukee 


sixty-eight 


Engine Company 


Corliss. 


steam drive. 


Engineering 


About six years ago he was 





Manufacturers 
Fire has destroyed an ice plant of the Tuc- 
son (Ariz.) Ice & Cold Storage Company. 
A new sulphite mill is to be erected by the 
Carthage (N. Y.) Tissue Paper Company 


J. B. Atchinson’s planing mills and new 
sawmill, Cornwall, Ont., have been burned. 
J. W. Lathrop, Mystic, Conn., manufac- 


turer of gasoline engines, 
his plant. 


expects to enlarge 


It is said that J. M 
Rapids, Ia., will 
fence factory 


Denning, Cedar 


erect a wire nail mill and 


The McDowell Manufacturing Company, 
wall ties, Pittsburg, Pa., has bought a fac- 


tory site in Millvale. 


Work has begun on a large factory at Car- 


teret, N. J.. for the Benjamin Moore Paint 
Company, of New York 

The Beals & Torrey Shoe Company, of Mil- 
waukee, Wis., is about starting to build a 
shoe factory in Watertown 

The Buffalo (N. Y.) Veneer Company will 
erect at once a building 100x154 feet, and 
later a building 50x100 feet 
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B. H. Harris, of Medford, Ore., 
arge timber tract in the vicinity 
Butte Falls, is locating a millsite. 

The United States Foundry & Sales Com- 
pany, South Norwalk, Conn., has received a 
permit to erect an addition to its plant. 

Work been started on the foundation 
f an addition to the J. R. Torrey Razor 
Company's establishment, Worcester, Mass. 


who has a 
of Big 


has 


It is understood that improvements will be 
ade to the plant of North Bros. Manufac- 
uring Company, foundry, etc., Philadelphia. 


Fire at Chicago has damaged a large build- 


ng occupied by the Library Bureau (lInc.), 
ibrary and office supplies, including furni- 
ture, 

The New England Enameling Company, 


Middletown, Conn., has started to erect 
new buildings for galvanizing and other 


three 
pur 
poses. 

F. H. Clergue, A. B. Wolvin and W. F. 
Fitch are prime movers in a company which 
will soon erect a great plant at Sault 
Marie, Mich. 

A building at 168 Centre street, 
vecupied by Joseph S. Barker, 
of gas fixtures and plumbing 
been damaged by fire. 


coke 
Ste. 
New York, 
manufacturer 
supplies, has 

The Hoffman-Corr Manufacturing Company, 
rope, twine, ete., Philadelphia and elsewhere, 
s thinking of locating a plant in Camden, 
N. J., for cotton spinning. 

The contract has been given for a 30x120 
foot addition to the plant of the Berbecker 
& Rowland Manufacturing Company, Water 
ville, Conn., brass specialties, ete. 

George F. Motter & Sons, manufacturers of 
boilers, ete., York, Pa., are building a new 
shop to be used for erecting machinery It 
will be equipped with the latest appliances 

The Sternberg Manufacturing Company, 
maker of cigar molds, Davenport, Ia., expects 
to build a new plant, including a 130x40-foot 
wood-work shop, 70x40-foot machine shop and 
36x45-foot boiler-house. 


The contract for a new building of the 
Hoefer Manufacturing Company, manufac 
turer upright drills, ete., Freeport, Ill, has 


been awarded. It will be 60x120 feet, three 
stories, with an “L” 60x42 feet. 

With the Regent Shoe Company, Omaha, 
Neb., have been merged the Williams Shoe 
Company, of that place, and another concern. 
It is expected that manufacturing operations 
will be enlarged in consequence 

The Van Buren, Heck & Marvin Company, 
Findlay, O., is contemplating the erection of 
another building at its new plant. This ad- 
dition will be used for a foundry in which the 
castings for the traction 
made, 


ditchers will be 

The Bukolt Manufacturing Company, maker 
of washing machines, Stevens Point, Wis., is 
erecting a new factory 
40x70 feet, adjoining 


building, three stories, 


the old one, for the 


manufacture of the company's self-rocking 
cradle, 

President Kennington, of the Jackson 
(Tenn.) Board of Trade and Cotton Ex- 
hange, is negotiating with Philadelphia 


capitalists who plan the erection of a plant 
there for working up linters from the cotton 
oil mills 

The plant at Martin's Ferry, 
Riverside Bridge Company, Wheeling, W. Va., 


.,. of the 


which was destroyed by fire last winter s 
about to be rebuilt. The new building w 
ontain the main office, machine shop, tem 


plet makers’ 
rooms, 
Martin 
vented the 
matic 


shop and the electric 


pow 


has in 


pneu 


Ottumwa, Ia., 
Drill and a 


Hardsocg, 
Little Diamond 

hammer to be with it, and it is 
likely that a factory will be built there for 
their manufacture, if questions of patentabi 


used 


AMERICAN MACHINIST 
ity and originality turn out satisfactorily. We 
judge that this is a mining drill 

that a 


erected 


It is reported from Monterey, Mex., 
plant to manufacture cement will be 
at San Nicholas Hidalgo, in the same State 
A company with a capital of $280,000 gold is 
being organized. W. Graham, of Mexico City, 
president, and A. G. Cardenas, of 
Monterey, is interested Work on the 
plant is expected to begin October 1 

T. E. McDermott, of Pittsburg, 
an interest in the Riverside Manufacturing & 
Supply Company, Connellsville, VPa., the 
stock of that concern will be increased from 
$10,000 to $25,000. The name of the concern 
will be changed to the Riverside Metal Refin 
ing Company Its work will include the re 
fining of linotype and stereotype metals 


is to be 


also 


has secured 


and 


The Seamless Rolled Pipe Company has 
purchased a tract of land on the Delaware 
River front, between Central avenue and 
Flower street, Chester, Pa., on which it is 
intended to erect a plant and employ several 
hundred men The officers of the new com 
pany are: President, E. C. Kent, of Philadel 
phia; secretary, Edward Justinson; treas 
urer, John Roberts, of Philadelphia 

The plant of the Losch Engine Company 
has been moved to Reading, Pa., from Schuy! 
kill Haven, and is occupying a new corru 
gated iron building at 104 Court street, 
which was fitted up as a machine shop. The 
firm has been engaged in the manufacture of 
kerosene engines for several years and will 
employ twenty-five hands. J. S. Losch is the 


the and turned 


made 


head of concern, the engines 
out are largely on his own patents 


business 
the 
Company, 


Plans have been completed by 
of Hazelwood, Pittsburg, VPa., for 
tion of the trewing 
with $200,000 the 


capacity of 


men 
forma 





Hazelwood 


capital, and erection of a 


brewery with a yearly 50,000 


barrels The will be formed by in 
the United Ice & Sup 
ply Company from $90,000 to $200,000. The 
ground and present refrigerating plant of this 
company will be utilized by the new 
Edward O'Donnell, 


company 
creasing the capital of 


brewery 


president of the United 


Ice & Supply Company, will be president of 
the brewing company 


A Mexico City that Charles L 


papel states 


Seeger, Primera de Humboldt No. 12, that 
city, representative of the Whitney Iron 
Works Company, and John H. Murphy, of 
New Orleans, have contracted with the Mot 
zorongo Company for the installation of a 
complete sugar machinery plant for the com 


pany’s hacienda, of Motzorongo, near Cor 
dova, State of Veracruz The Motzorongo 
Company is incorporated under the laws of 
Arizona, and has a capital of $1,250,000 
United States gold Its headquarters are at 
218 Reaper Block, Chicago, III 


New Catalogs. 


Abner Doble Company, San Francisco, Cal 
Catalog illustrating and describing rangen 
tial’ water wheels $1,x7, paper 

Great Lakes Engineering Works, Detroit 
Mich. Catalog illustrating the types of ver 
tical compound two-stage compressors mad 
by this company 314x6, pp. 13, paper 

The Emerson Steam Pump Company, Wash 
ington, Db. C Emerson double cylinder steam 
pumps and Emerson quick-cleaning strainers 
and foot valves ] s ited Ox pp y 4 
pape 

Atlas Hang Man acturing Compar 
1841 Park ve New York Book d 
scriptive of the Atlas inger, for conduit 
pipe, flexible cond \ cables and pipes 
f all kinds 

Lucas Machine ‘I ( pany. Cleveland 
The Man ! Do ind the SBart 
I> booklet giving i ilk on th 


Precision boring, drilling and milling ma 
chine made by this company 

The Ingersoll-Sergeant Drill Company, 
New York Pamphlet describing and illus 


trating in detail the design and construction 


of “Haeseler’ pneumatic chipping and rivet 
ing hammers. 34).x8\, pp. 10, paper 

The Link Belt 
Philadelphia, Da 


the construction 


Engineering  ¢ 
Catalog No. 39, 
application of 


ompany, 
describing 


design, and 


the Renold silent chain. Illustrated by ha 
tone cuts and drawings 4x7\%, pp. 34, pa 
per. 

A. W. Harris Oil Company, Providenc 
~ 2 An Oily Tale” is the title of a recent 
publication of this company, which, by amus 


ing illustrations and interesting text, tells of 
the merits of Harris oils for the engine-room 


Gx, pp. 14, paper 


Link-Belt Engineering Company, Philade) 





phia Pa Rook let No. 38, “Retail Coal 
Pockets dealing with the advantages of us 
ing coal-handling machinery A number of 
illustrations of Link-Belt systems a shown 
6x, pp. 32, paper 

Keystone Electric Company, Erie, Pa. Var 
tial st of installations of Keystone power 
and lighting machinery 114x8, pp. 20, | 
pel Bulletin No. 4001 of switches, switch 
bo is pane boards and cabinets ~ 
trated Sx10 pp.7 

Federal Manufacturing Company Cleve 
land, Ohio Will It Pay You to Change to 
Electric Wagons?” is the title of a folder 


written for the f enabling those in 


from 


purpose <¢ 


terested to ascertain if a change hors 


drawn to electt wagons would pay them 


Marsha « 


Chicago, I 


Hluschart 
his 


inusually 


Machinery Company, 
an at 
leaf 
AMERICAN MACHINIST 
collection of 
illustrations of the 
this 


firm has sent us 


and serviceable loose 
ith the 


inscribed in gilt, 


tractive 

binder, w name 
containing a 
and varied 


descriptions 
line of machine 
YUx1l2 

Brown He 
N. ¥ We 


series of attractive cards in 


tools company handles 
New York 


ym this company a 


Machinery Co., 
have received fre 


isting 
colors, each illus 
the 
gotten up spr 
and 
apply for them at 
Machinery 


trating some application of 


company 8 


cranes and hoists rhey are 


cially for the St. Louis exposition, will 


be given away to all who 


the company’s exhibit in the 


Building 


taird Machinery Company, Pittsburg, Pa 
Sma rool Catalog This catalog contains 
son 650 pages and covers a full line of 
small tools for the machine shop and to« 


machinists’ hardware, et« It is pro 





fusely ustrated throughout, and prices are 
given of the various articles shown rhe 
book is fully indexed and is bound in 
with stiff board covers 6x9 
Ingersoll-Sergeant Drill Company New 
York Air compressors While this publica 
tion contains really only the “advance sheets 
of a la and more complete catalog, Ni 
36, it is a complete catalog in itself, and 
shows tl different sizes and types 
ol rs made by this company I 8 





trations number of installations are 
given, including one of the largest ai: om 
pressors in the world, which was Installed by 
this company at the works of the Homestake 
Mining Company Lead, S. D Ar 

tion 1s shown of 


the companys 


large 
Phillipsburg, N. J x10 


Miscellaneous Wants. 


Advertisements will be inserted under th 


head at 25 cents a line each inserti« Co] 
should be sent to reach us not late fha f 
lnswers addre s€d to our 
J 
‘ E.G. Smith, Ce I 








Punches & dies. Wal.M.Wks.,Waltham,Mass 

Wire and sheet metal working machinery 
and tools. Emmons Collins, Chicago. 

Will buy or pay royalty for good patented 


machine or tool. Box 282, Amer. MACH. 
Shop agents wanted for my rules with 
handle. W. E. Severance, Revere, Mass. 


Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 
Special machinery to order. Geo. M. 
Mayer, M. E., 1131 Monadnock, Chicago, III. 
Automatic machinery designed and 
structed by the Wellman Sole Cutting 
chine Co., Medford, Mass. 
Wanted—Second-hand vertical boring mill, 
60 or 72 in must be in good condition Ft. 


con- 
Ma- 


Scott Mfg. Co., Ft. Scott, Kan 

Auto. machinery of all kinds designed and 
built: hardened and ground work, flat or cir- 
cular. Wiebking, Hardinge & Co., Chicago. 


A director of methods for increasing ma 


chine shop output solicits engagements; vast 
experience ; excellent record. Box 104, A. M 
Addressing machines without type; high 


motor or foot power; write for 
Joline & Co., 123 


speed ; run by 
the picture book a. 
Liberty st., New York. 

“Railroad VPointers’’—A handy vest-pocket 
booklet about tractive power, grades, curves, 
types of locomotives, cars, air brakes, etc., 
etc.; 10c. coin or stamps. The Derry-Collard 
Co., 257 Broadway, New York 

Wanted To build, by day labor or con 
tract, medium weight or heavy machines or 
parts for machines; ideas developed and ma 
chines built; our plant is new and up to 
date; 36 years’ experience. Address M., care 
AMERICAN MACHINIST. 

Just Out—-A new and 
instruction, illustrated by 
drawings, on gasoline engines, motor car 
riages, boat machinery and aerial motors; 
with free consultation, sketching and expert 
advice on your own problems; send for pros- 


complete course of 
blueprint shop 


pectus. 8S lowell, Mechanical Engineer, 
aanesville, Ohio. 
New Turbine.—Dr. F. Stolze, lecturer at 


the Berlin Royal University (add. 188 Uhland 
str., Charlottenberg, Berlin), wishes to find 
private capitalists or company who would in 
terest themselves in his patented new hot air 
turbine; entirely new system which will ex 
ceed anything already known in the way of 
economy, power and smallness of its dimen 


For Sale. 


selted air compressor, c 
Ibs. pressure; equipped with pressure 
Box 107, AMERICAN MACHINIST. 
For Sale—An old-established pattern shop ; 
excellent reputation; centrally located in New 
York city; equipped with up-to-date wood 
working machinery; splendid opportunity for 
energetic party; selling because another line 
requires more attention. Address ‘‘Patterns,” 
care AMERICAN MACHINIST 


Wants. 


Situation and Help Advertisements only in 


For Sale 7 


7, 250 


relief. 





AMERICAN MACHINIST 


will be de 
letters of 
value 
corres- 


not forwarded they 
stroyed without notice. Original 
recommendation or other papers of 
should not be enclosed to unknown 
pondents. Only bona-fide situation want or 
help want advertisements inserted under this 
heading. igency advertisements must be 
placed under Miscellaneous Wants 


Situations Wanted. 


prese nt 


returned. If 


Classification indicates address of 


advertiser, nothing else 
INDIANA 

Position as superintendent or general fore 
man, by practical young mechanic; large ex 
perience in handling work and men; good 
executive and shop organizer; a hustler all 
the time; understands designing of special 
tools and jigs. Box 111, AMeR. MACHINIS! 


YORK 

with extensive ex 
Box 96, AM. M 

Draftsman, designer, with shop experience, 


NEW 


Mechanical draftsman, 
perience, desires a position 


seeks position, Box 108, AMER. MACHINIST. 
Draftsman wishes position; 8 years’ ex- 
perience; thoroughly familiar with automo 
bile construction. Box 102, AMER. Macu 
Machine shop foreman wants position; re 
fers to Cameron Steam Pump Works, East 
23rd st., New York Address Box 110, A. M. 
Situation wanted as foreman or erecting 
engineer; experienced in high-speed engines, 
gas and automobile engines. Address S., care 


AMERICAN MACHINIST. 

Toolmaker, with many years’ experience in 
designing and making of screw machine tools, 
wants to make a change. William Tottrup, 
227 Havemeyer st., Brooklyn, N. Y. 

Superintendent, familiar with the economi 
cal production of metal articles, is open for 
position; thorough mechanic and draftsman ; 
good executive. Address Box 112, Am. 

As superintendent or manager of large con 


cern; experienced on engine, electrical, ma 
chine tools; automatic machinery ; correspon 
dence treated confidential. Box 105, Am. M. 


Manager.—A man 


with 14 years’ experi- 
ence in manufacturing, 5 


the last 5 as works 


engineer and superintendent, will consider 
change; in prime of life; clean personality ; 
good business man and executive; salary, 


three thousand or better. Address ‘Director,” 
care AMBRICAN MACHINIST. 


OHIO 

A successful man of extensive practical ex- 
perience in manufacturing is prepared to ac 
cept the management of a large or medium 
factory, consisting of foundry, machine shop, 
boiler, blacksmith or wood-working depart 
ments, with a percentage of the profits as re- 
muneration; an excellent opportunity for 
parties in plants from which 


possession of 


they are not receiving satisfactory returns, 
through lack of modern methods or fear of 
labor troubles. Address Box 106, Am 

RHODE ISLAND. 


Wanted—-Position on B. & S. automatic 
screw machines: capable of taking charge; 
Al reference. Address V. Il. A., 180 Mathew 
son st., Providence R. I., care N. 8S. Bishop. 
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Wanted—-A competent foreman to take 
charge of the erection and installation of in 
terlocking plants; give experience and refe1 
ence. Box 8S, AMERICAN MACHINIST. 

FLORIDA 

Wanted—A thorough job shop machinist 

one competent to act as foreman when neces 


sary. Address Florida Machine Works, Jack 
sonville, Fla 
ILLINOIS 
Wanted—Good salesmen; must be mechani 


cal engineers; good proposition to first-class 


men. Address Hawley Down Draft Furnac: 
Co., Chicago. 
MASSACHUSETTS. 
Wanted—Foreman for machine shop and 


manufacturing plant; re 
experienced as 
AM. MACH 


repairs in large ac 
quires a first-class machinist ; 
foreman. Address ‘‘Mass,”’ care 


NEW YORK. 

Wanted—Competent machinery designe! 
Address, stating experience, Niagara Machine 
& Tool Works, Buffalo, N. Y. 

Designing draftsman on steam pump work 
location, Greater New York; state experience 
references, age, nationality, etc. Address Box 
109, AMERICAN MACHINIST. 


Wanted—First-class turret lathe hands 
must be strictly sober and used to accurate 
work; give age, experience and references 





Box 103, AMERICAN MACHINIS1 


OHIO. 

Wanted—Draftsman, technical graduate, 
experienced in making tool design and in up 
to-date drawing room and shop practice 
good position; references required. sox 9 
AMERICAN MACHINIST. 

Wanted (for master mechanic)—-A first 
class man, between 35 and 45 years of age 
to take charge of the mechanical departments 
of our factory; one having some technical 
education preferred; applicant must have a 
thorough knowledge of methods used _ in 
manufacturing small machines’ requiring 
duplication of parts, enough executive ability 
to properly handle men and foremen of de 
partments under his supervision, and be cap 
able of bringing tools, jigs, fixtures and ma 


chinery to the highest point of efficiency; a 
first-class position for a man of energy with 
ability to produce results; in applying, give 
age, references, experience in full and salary 
desired. Toledo Computing Scale Co., Toledo 
Ohio. 


PENNSYLVANIA. 

The Monotype Company maintains a school 
to train young men to meet the constantly in 
creasing demand for operators of its type 
casting and composing machine. These oper 
ators have done so well that it receives more 
applications for places than can be filled. In 
making selections these qualifications carry 
most weight : common sense, type foundry ex 
perience, printing office experience, automatic 


machinery experience. Full particulars will 
be furnished to inquirers who furnish the 
same information about themselves. The 


Lanston Monotype Machine Co., 1231 Callow- 
hill Philadelphia, Pa. 
WEST OF 


a 
MISSISSIPPI. 


Three first-class machinists ; general hands 





serted under this head. Rate 25 cents a line one must thoroughly understand ae os of 
or each insertion. About six words make a roll grinding and corrugating machines; 
xe. No advertisements under two lines ac Help Wanted. steady work; “open shop.” Address Box 488, 
cepted, and no advertisements abbreviated Classification indicates present address of AMERICAN MACHINIST. 
The cash and copy should be sent to reach | advertiser. nothing els es — _— 
us not later than Saturday morning for ; . WISCONSIN. 
the ensuing week’s issue. Answers addressed CANADA Machine foreman wanted; none but first 
to our care will be forwarded. Applicants Wanted—First-class operator for Jones &| class need apply; work heavy and light ; good 
may specify names to which their replies are Lamson lathe. Apply Ross Rifle Co., Quebec, | salary to right man Address “High Speed,” 
not to be forwarded; but replies will not be Canada. care AMERICAN MACHINIST 
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KEY AND CUTTER DEPARTMENT. 


Keys and Cutters for The Woodruff - 
Patent System of Keying. — WHITNEY 


THE 


MFG. 


co. 


CHAIN DEPARTMENT. 


Roller Chains—Block Chains, 
“ Wizard ” Chains. 


New Construction, 
Cotter Detachable, 
Patent Pending. 


ANZ <M2Z23-I2S mI 





MACHINE 
DEPARTMENT. 


C 
O. 
T 
H 
E 


Hand (feed) Milling 
Machines, 


20-inch Water 
Tool Grinders, 


Presto Drill Chucks, 
Collets and Friction 
Tapping Devices, 





Vertical Automatic 
Drilling Machines 


for long holes). 


ans <mMZ3—-2¢ 
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FOREIGN AGENTS. 


Cc. W. Burton, Griffiths & Co., Great Britain 
Schuchardt & Schutte, Germany, Austria, Holland, Russia and 8 


Ferawick Freres & Co., France, Belgium, Italy, Switzerland, Spain and Pertugal 


THE WHITNEY MEG. COMPANY, 


HARTFORD, CONN., U. S. A. 
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A Few Suggestive Examples 


of work that may be 
performed on the 


No. 13 UNIVERSAL AND 
TOOL GRINDING MACHINE 


Surface Grinding a Cast Iron Guard. 
(Using Surface Grinding Attachment. 


Grinding Side Teeth ot Side or Face Milling Cutter with Inserted Teeth. 


ae 





Grinding Inside Conical Surface. 


is Using Internal Grinding Attachment.) 
Grinding Convex Cutter, Coarse Teeth. 5 g f 


(Using Circular Grinding Attachment.) Our experience is at your service and we may be 
able to help you in your Tool Room Work. 


Catalogue and descriptive circular mailed to any address upon application. 
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Belt Dressing 


Dixon Crucible Co., Jos., Jersey 


City, N. J. 
Harris Oi! Co., A. W., Prov., R. I. 
Belt Filler 
Schieren & Co., 

York. 

Belt Lacing Machine 

Diamond Drill & Mach. Co., Birds- 
boro, Pa. 

Belting, Leather 


Schieren & Co., Chas. 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Bending Machinery, Plate 


Hilles & Jones Co., Wilmington, 
Del. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Warren, Mass. 

Wickes Bros., New York. 


Bending Machines, 
draalic 
Niles-Bement-Pond Co., New York 
Watson-Stillman Co., New York. 
Bending Machines, Power 
Ajax Mfg. Co., Cleveland, O. 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 
Bending Tools, Hand 
step & Dolan, Sandwich, 
Wallace Supply Co., Chicago, 
Blocks and Tackles 
See Hoists, Hand. 


Chas. A., 


A., New 


Hy- 


11] 
Lil. 


Blowers 


American Blower Co., Detroit, 
Mich 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Hartford Blower Co., Hartford, 
Conn. 

Niles-Bement-Pond Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 

Keuffel & Esser Co., New York 

Pittsburg Blue Print Co., Vitts 
burg, Pa. 

Blue Print Wringers 

Keuffel & Esser Co., New York. 


Pittsburg Blue Print Co., Pitts 
burg, Pa. 

Boilers 

Struthers-Wells Co., Warren, Pa 

Wickes Lros., New York. 

Boiler Tube Cleaners 

Gem Mfg. Co., Pittsburg, Va 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 

Ajax Mfg. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Standard Engineering Works, Ell- 
wood City, Pa. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Webster & Perks Tool Co., Spring- 
field, Ohlo. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Williams Tool Co., 


Erie, Pa. 


Bene for Case-Hardening 

Rogers & Hubbard Co., Middle 
town, Conn. 

Books, Mechanical 


Audel & Co., Theo., New York. 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Derry-Collard Co., New York. 

ilenley Pub. Co., The Norman 
W., New York. 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co. B, F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Provi., R. I. 

Letts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Boynton 


New 


Boring and Drilling Ma- 
chines, Horizontal—(Oont’d 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Fosdick Mach. Tool Co., Cin.. O. 
Hill, Clarke & Co., Boston, Mass. 
Lucas Mach. Tool Co., Cleve., O. 
McCabe, J. J., New York. 
Meadville Vise Co., Meadville, Pa. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


*awling & MHarnischfeger, Mil- 
waukee, Wis. 
Prentiss Tool & Supply Co., New 


York. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Boring and Turning Mills 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 
Betts Mach. Co., Wilmington, Del. 
Bickford & Co., H., Lakeport, 


my &. 
Bullard Mach. Tool Co., Bridge- 


port, Conn. 

Colburn Mech. Too! Co., Franklin, 
Pa. 

Gisholt Mach. Co., Madison, Wis. 


Hill, Clarke & Co., Boston, Mass. 

King Mach. Tool Co., Cincin,, O. 

Niles-Bement-Pond Co., New York. 

Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., New 
York. 


Warner & Swasey Co., Cleveland, 
Ohio. 

Brazing 

Standard srazing Co., Boston, 


Mass. 
Bulldozers 
Ajax Mfg. Co., Cleveland, O. 
Cabinets, Oil 
a: & Be 


Bowser Fort Wayne, 


Ind 
Paper 
Philip. New Y« 


Carbon 

Ilano & Co., rk 

Carborundum 

See Grinding Wheels 

Case-Hardening 

Rogers & Hubbard Co., 
town, Conn 


Middl 


Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 


Castings, Iron 


Farrel Fdry. & Mach. Co., An 
sonia, Conn. 

Taunton Loco. Mfg. Co., Taunton, 
Mass. 

West End Mfg. Co., New York 

Castings, Motor 

Harrison, H. K., St. Paul, Minn 

Steffey Mfg. Co., Phila., Pa 


Castings, Steel 


Cooper-Wigand-Cooke Co., New 


ork. 
Diamond Drill & Mach. Co., Birds 
boro, Pa. 
Farrel Fdry. & Mach. 
sonia, Conn. 
West End Mfg. Co., New York. 
Centering Machines 
Kempsmith Mfg. Co., Milwaukee, 


Vis. 
Phoenix Mfg. Co., Hartford, Conn. 


Co., An 


Pratt & Whitney Co., Hartford, 
Conn, 
Whiton Machine Co., D. E., New 


London, Conn. 


Centers, Planer 


Fay & Scott, Dexter, Me. 


New Haven Mfg. Co.,N ew Haven, 
| Conn. 
Pratt & Whitney Co., Hartford, 


& Plummer, Worcester, | 


Conn. 
Reed Co., F. E., Worcester, Mass. 


Chains, Driving 


Boston Gear Works, Boston, Mass 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Federal Mfg. Co., Cleveland, O. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg. 
x. ¥ 

Kenwood, 


Oneida Community, 


Mass. | : 
Dallett Co., Thos. H., Phila., Pa. | Whitney Mfg. Co., Hartford, Ct. 
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Chucking Machines 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Chucks, Drill 


Almond, T. R., 

Brown & Co., R. 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, Ct. 


Brooklyn, N. Y. 
H., New Haven, 


Detroit Twist Drill Co., Detroit, 
Mich. 

Goodell-Pratt Co., Greenfield, 
Mass. 


Horton & Son Co., The E., Wind- 
sor Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. 1. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 


ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 


sor Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Skinner Chuck Co., New Britain, 
Conn. 
Westcott Chuck Co., Oneida, N. Y. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Magnetic 


Walker & Co., O. S., 
Mass 


Worcester, 


Chucks, Planer 


Niles-Bement-l’ond Co., New York. 


Chucks, Split 


Faneuil Watch ‘Tool Co., Boston, 
Mass 

Hardinge LBros., Chicago, Ill 

Clutches, Friction 

Bogert, John L., Flushing, L. L., 

Caldwell, Son & Co., LU. W., Chi 
cago, I[il. 

Cresson Co., Geo. V., Phila., Pa. 

Faneuil Watch ‘Tool Co., Boston, 
Mass. 


Johnson Mach. Co., 
ford, Conn. 
Niles-Bement-Pond 


Carlyle, Hart- 


Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Clutches, Magnetic and 


Electrical 


Electric Controller & Supply Co., 
Cleveland, O. 


Compound, Boiler 
Harris Oil Co., A. W., Provi., R. I 
Pipe Joint 
Jos 


Compound, 


Dixon 
City, 


Crucible Co., versey 
Compressors, Air 

- ~. Machinery Co., Bradford, 
Blanchard 


Mass. 
Christensen, N. A., 
Wis 


Mach Co., Boston, 
Milwaukee. 


s. 
Curtis & Co. Mfg. Co., St. Louis, 


oO. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y 


Herron & Bury Mfg. Co., Erie, Pa. 

Ingersoll-Sergeant Drill.Co., New 
York. 

Rand Drill Co., New York. 

Connecting, Rods and Straps 

&«& M fg. Co., 


Rod 


Hussey Drop Forge 
Cleveland, O 
Standard Connecting 
Leaver Falls, Va. 


Co., 








Cormtract Work 


Blanchard Mach. Co., Boston, 
Mass. 

Meisel Press & Mfg. Co., Boston 
Mass. 

Taunton Loco. Mfg. Co., ‘Taunton 
Mass. 

Controllers and Starters, 


Electric Motor 
Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York. 
Coping Machines 


Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York 

Correspondence Schools 

Bee Schools, Correspondence. 


Counterbores 
Blocomb Co., J .T., Provi., R. I. 


Countershafts 


Bogert, John L., Flushing, L. |, 
SF 

Builders’ Iron Fdry., Provi., R. I. 

National Machine Tool Co., Cin 
cinnatl, O. 

Power & Speed Controller Co., 
Boston, Mass. 


Smith Countershaft Co., Melrose, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn 

Counting and Printing 


Wheels 
Franklin Mfg. Co., Syracuse, N. \ 


Couplings, Shaft 


Caldwell & Son Co., H. W., 
cago, Ill 

Cresson Co., Geo. 

Davis Mach. Co., 
ter, N. ¥. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Stuart, RK. J.. New Hamburg, N. \ 


Chi 


Tn 
W. 


Phila., Pa. 
P., Roches 


Cranes 

Brown Hoisting Mach. Co., New 
York. 

Case Mfg. Co., Columbus, O. 

Chambersburg, Engineering Co., 
Chambersburg, Pa. 

Cleveland Crane & Car Co., Wick 
liffe, O. 

Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 
ane Mfg. Co.. Montpelier, Vt. 
Maris Bros., Philadelphia, Pa 
Niles-Bemenut-Pond Co., New York. 
Northern Engineering Works, le 
troit, Mich. 
Obermayer Co., S., Cincinnati, O. 
Pawling & Harnischfeger, Milwau- 


kee, Wis. 
Sellers & Co., Wm., Phila., Pa. 


Crank Pin Turning Machine 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Crank Shafts 

Hussey Drop Forge & Mfg. «« 
Cleveland, O. 

Standard Connecting Rod ctuv., 


Beaver Falls, Pa. 
Crucibles 
Dixon Crucible. Co., Jos., Jersey 
City, N 
Obermayer Co., 8., 
Cupolas, and Ladles, 
dry 
Byram & Co., 
Northern Engr. 
Mich. 
Obermayer Co., 8., 


Cincinnati, VU. 
Foun- 


Detroit, Mich 
Works, Detroit, 


Cincinnati, WU. 


Paxson Co., J. W.. Vhila. Pa 

Stevens, F. B., Detroit, Micl 

Cut Meters 

Warner Instrument Co., Beloit, 
Vis. 

Cutters, Milling 

Adams Co., Dubuque, lowa. 

Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Lrown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land. O. 

Etna Mfg. Co., New York. 

Gay & Ward, I[nc., Athol, Mass? 

Ingersoll Milling Mach. Co., Rock- 
ford, Il. 
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The 
Accurate 
(irinders. 


Styles and sizes suit- 
able for every sort of 
grinding. The most 
modern design and 
built throughout to 
stand the severest ser- 
vice. They have every 
last improvement that 
modern practice has 
proved profitable when 
you grind—you put 
your finishing work on 
an up-to-date basis and 
when you use Landis 
Grinders you have 
every possible advant- 
age. 


Landis Tool Gompany, 


AGEenTS—Walter H. Foster Co., New York, Boston, Cleveland and Pittsburg Cc. W. Burton, 
& Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg, Liege, Milano P oo and Bilbao A. R. Williams Machinery 
Co., Toronto. Williams & Wilson, Montreal, Can. 


The 
Versatile 
(irinders. 


EE 


The 
Rapid 
(irinders. 


They have ample 
weight in all parts to 
resist vibration. 
Spindles are finished 
by grinding. Bearings 
adjustable for wear and 
protected against grit 
and water. Flat sur- 
faces are scraped to 
surface plates Pro- 
vision for abundant use 
of water. All finished 
surfaces and bearings 
protected. Every ma- 
chine thoroughly in- 
spected and tested be- 
fore it leaves our works. 
Send for Catalog and 
full details. 


Waynesboro, 
U.S.A. 


Pa. 


Griffiths & Co., London Schuchardadt 


The 


Substantial 


(irinders. 
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Cutters, Milling—Oontinued 


Morse Twist Drill s Mach. Co., 
New Bedford, Ma 


Pratt & Whitney Co., Hartford, 
Conn. 
Rogers, John M., Boat, Gage & 


Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


drill 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, IIl. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

oa Mach. Co., W. P., Roches- 


ter, N. Y. 
Huribut-Rogers Mach. Co., South 


Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Cutting-eff Tools 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Goodell Mfg. Co., Greenfield, 
Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Toronto Machine Co., Toronto, 
Ohio. 

Western Co., Spring- 


woot & Mfg. 
field, O. 
Diamond Tools 
Dickinson, Thos. L., New York. 
Osgood, J. L., Buffalo, N. Y. 
Steel Set Diamond Co., New York. 
Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y 


Consolidated Press & Tool Co., 
Chicago, III. 

Crucible Steel Forge Co., Cleve- 
land, O. 

Gem Mfg. Co., Pittsburg, Pa. 

Perkins Mach. Co., Warren. Mass. 


Dies, Threading, Opening 

Errington, F. A.,.New York. 

Geometric Drill..Co.,, New Haven, 
Conn. 

“— = Lemson Mch. Co., Spring- 
elc ij 


t. 
i - Wuitney Co., Hartford, 
Co 


Dowel Pins 

Beskin Mfg. Co., Canton, O. 

Obermayer Co., S., Cincinnati, OC. 

Winkley Co., Hartford, Conn. 

Drafting Machines 

Universal Drafting Mach. 
Cleveland, O. 

Drawing Boards and Tables 


Fritz & Goeldel Mfg. Co., Grand 
Rapids, Mich. 
Keuffel & Esser Co., New York. 


Drawing Instruments 
heuffel & Esser Co., New York. 
Drilling Machines, Bench 


Co., 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Boynton & Plummer, Worcester, 
Mass. 
Mutual Mfg. Co., Bridgeport, 
Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Newark, 


Sloan & Chace Mfg. Co., 
N. J. 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Dallett Co., Thos. H., Phila., Pa. 


Niles-Bement-Pond Co., New York. 


Drilling Machines, Multiple 
Spindle 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, UL 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Too! Co., Springfield, 


Mass. 
Bickford Drill & Tool Co., Cincin- 


nati, O. 
Dallett Co., Thos. H., Phila., Pa. 
Fenn-Sadler Machine Co., Hart- 


ford, Conn. 
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Drilling Machines, Multiple 
Spindle —Continued 


vie Planer Co., Mark, Nashua, 


Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshal! & Huschart Mchry. Co., 
Chicago, Ill. 


oo’ Auto. Tool Co., Dayton, 
Ohio. 
Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss ‘1001 & Supply Co., New 

York. 

Drilling Machines, 
matic 

Cleveland Pneu. Tool Co., 
land, 

Ingersoll- Sergeant Drill Co., New 


Pneu- 


Cleve- 


Niles-Bement-Pond Co., New York. 

Phila. Pneumatic “Tool Co., Phila- 
delphia, Pa. 

Rand Drill Co., New York. 


Drilling Machines, Portable 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 


Hisey-Wolf Mch. Co., Cincin., O 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., OU. 
Baush Mch. Tool Co., Springtield, 


Mass. 
Bickford Drill & Tool Co., 
cinnati, O. 
Dreses Mach. Tool Co., Cincin., O. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


Cin- 


~~ Tool & Supply Co., New 
fork. 
Vandyck Co., J. R., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 
Drilling Machines, Upright 
American Tool Works Co., Cin., O. 
Aurora Tool Works, Aurora, Ind. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 

ford, Ill. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 
Blaisdell & Co., P., Worcester, 


ass. 

Boynton & Plummer, Worcester, 
Mass. 

a  * Machinery Co., Cleveland, 


Cincinnati Mach. Tool Co., Cin., O. 


Dailett Co., Thos. H., Phila., Pa. 
Davis Mach. cin W. Des Roches- 
ter, N. Y. 

Dwight Slate Machine Co., Hart- 
ford, Conn. 

Fosdick Mach. Tool Co., Cincin- 
nati, 


Gould & wberhardt, Newark, N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., 
Hoefer Mfg. Co., Freeport, III. 
Knecht Bros. Co., Cincinnati, O. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
McCabe, J. J.. New York. 
Marshal! & Huschart Mchry. Co., 


Boston, Mass. 


Chicago, Il. 
Mechanics Machine Co., Rock- 
ford, 


Moline Tool Co., Moline, Il. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

— Tool & Supply Co., New 


Yo 

siviey” ‘Machine Tool Co., South 
Bend, Ind. 

—- Chace Mfg. Co., Newark, 


Vandyck Co., J. R., New York. 

Washburn Shops, Worcester, 
Mags. 

Whitney Mfg. Co., Hartford, 
Conn. 


Drills, Center 

Pratt & Whitney Co., 
Conn 

Slocomb — ae a 

R. I. 


Hartford, 


Providence, 
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Drills, Hand 

Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cincin., O 
Niles-Bement-Pond Co., New York. 
Drills, Rail 

Niles-Bement-Pond Co., New York. 
Drills, Ratchet 


Greene, Tweed & Co., New York. 
Parker Co., Chas., Meriden, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 

Dust Collectors 

Allington & Curtis Mfg. Co., Sag- 
inaw, Mich. 

Dynamos 

C & C Electric Co., New York. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, 
N. J. 

Emerson Electric Mfg. Co., St. 
Louis, Mo. 

General Electric Co., New York. 

Holtzer-Cabot Elec. Co., Brook 
line, Mass. 

Jantz & Leist Elec. Co., Cin., O. 

Keystone Electric Co., Erie, Pa. 


Northern Elec. Mfg. Co., Madison, 
Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Robbins & Myers Co., Springfield, 
Ohio. 


Sprague Elec. Co., New York. 

Triumph Elec. Co., Cincin., O. 

Westinghouse Electrie & Mfg. Co.. 
Pittsburg, Pa. 


Electrical Supplies 


Clark, Jr., & Co., Jas., Louisville, 
Ky 


Commercial Electric Co., Indian 
apolis, Ind. 
Emerson Electric Mfg. 
Louis, Mo. 
General Elec. Co., New York. 
Keystone Electric Co., Erie, Pa. 
Triumph Elec. Co., Cincinnati, O. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


os, a. 


Electrically Driven Toels 
ae Jr., & Co., Jas., Louisville, 


siewy- Wolf Mach. Co., Cincin., ( 
Elevators 


Albro-Clem Elevator Co., 
delphia, Pa. 
Cus & Co. Mfg. Co., 


0. 
Howard Iron Wks., Buffalo, N. Y. 
Morse, Williams & Co., Phila., Pa. 
Emery Wheel Dresser 

Desmond-Stephan Mfg. Co., Ur- 


bana, O. 

Standard Tool Co., Cleveland, O. 

Emery Wheels 

See Grinding Wheels. 

Enclosures, Tool-roem 

Merritt & Co., Philadelphia, 

Engineers, Consulting and 
Mechanical 

Hollinsgworth, 
I J 


Phila- 
St. Louis, 


Pa. 


Samuel, Plainfield, 


McGeorge & Sons, Cleveland, O. 


Automobile 
Engine 


Engines, 


Olds Gasoline 
Lansing, Mich. 


Works, 


Engines, Gas and Gasoline 

Foos Gas Eng. Co., Springfield, O. 

Jacobson Mach. & Mfg. Co., War- 
ren, Pa. 

Mietz. August, New york. 

— Gas bngine Co., Dayton, 


Oo. 
Olds Gasoline Engine Wks., Lan- 


sing, Mich. 
Struthers-Wells Co., Warren, Pa. 
Woolley Fdry. & Mach. Co., An- 
derson, Ind. 
Engines, Oil 
Mietz, August, New York. 
Engines, Steam 
American Blower Co., Detroit, 
Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Pa. 
Rand Drill Co., New York. 
Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 
Warren, Pa. 


B. F., Hyde Park, 


Struthers-Wells Co., 
Sturtevant Co., 
Mass. 





Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Burt Mfg. Co., Akron, O. 

Exhibition, Machinery 

Philadelphia Bourse, Phila, Pa. 

Fans, Electric 

Emerson Electric 
Louis, Mo. 


General HWiectric Co., New York. 
negtpere Elec. Mfg. Co., Madison, 
vis. 


New York. 


Mfg. Co., St 


Sprague Elec. Co., 


Westinghouse Elec. & Mfg. Co 
Pittsburg, Pa. 

Fans, Exhaust 

Aneree Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Files and Rasps 

Rarnett Co., G. & H., Phila., Pa. 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Provi., RB. I. 


Filing Machines 

Kinsey-Burt Co., New York. 

Filler, Iron 

Felton, Sibley & Co., Phila., Pa. 

Smith Fdry. Supply Co., J. D., 
Cleveland, O. 

Fillers, Oil Can 

Winkley Co., The, Hartford, Conn. 

Fillets, Leather and Wood 

Beskin Mfg. Co., Canton, O. 

Canton Fillet Co., Canton, O. 

Filters, Oil 

Burt Mfg. Co., Akron, O. 

Flexible Shafts 


Chicago Flexible Shaft Co., 
cago, ‘ 

Coates Clipper Mfg. Co., Worces- 
ter. Mass. 
Gem Mfg. Co., 
Stow Mfg. Co., 


Chi- 


Pittsburg, Pa. 
Binghamton, N. Y. 
Ferges 

Boynton & Plummer, 


ass. 

Buffalo Forge Co., Buffalo, N. Y. 

In a Drill Co., New 
ork. 

Miner & Peck Mfg. Co., 
Haven, Conn 

Sturtevant Co., “B. F., Hyde Park, 
Mass. 


Forgings, Drop 
—_ & Spencer Co., Hartford, 


Con 
clapp “Mtg, oo &. 


Worcester, 


New 


Auburn, 


mt Drop Forge & Mfg. Co., 
Cleveland, O. 

Solid Steel Tool & 
Pittsburg, Pa. 

— & Coa. d. 


Forge Co., 


H., Brooklyn, 


> me 
Wyman & Gordon, Worcester, 
ass. 
Forgings, Hydraulic 
Wyman & Gordon, Worcester, 
ass. 
Forgings, Steel 
Se. Forge Co., Cleve 
— Forge & Knife Co., 
ttsburg, Pa. 
Wyman & Gordon, Worcester, 
Mass. 
Foundry Furnishings 
Byram & Co., Detroit, Mich. 
Gem Mfg. Co., Pittsburg, Pa. 
Ubermayer Co., S., Cincinnati, O. 
Paxson (o.,. J. W.. Phila., Pa. 
Smith Fdry. Supply Co., J. D., 
Cleveland, O 
Stevens, F. B., Detroit, Mich. 


Fuarnaces, Coal and Oil 
Obermayer Co., S., Cincinnati, O. 


er Engineering Co., Jersey 
City, N. J 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Rockwell Engineering Co., Jersey 
City, N. J 

Westmacott Co., J. M., Provl- 


dence, R. I. 
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A Few Tools From Bullard’s. 


the inner end ot this 
EDITORIAL CORRESPONDENt! I] 


dle fitti 
and 2. periphery 
re a pair of special machines seen during 

recent visit to the shops of the 


The grinders shown in Figs. 1 


Bullard 


Bridgeport, 


lachine Tool Company at 


The first is f 
for 
other end 
th were cle signed by and 
ervision of Henry Mussler, 
tool department Botl 


exceedingly simpl 


nachines which 

















and re ady f 


tools, of 


number t 


reamer 
justment t 
screw and by graduat 
sandths 

The table 
graduations f 
and by means whose handle is 
shown at the rear, t to suit any 


quireds taper. It is reciprocated by 
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We all appreciate the difficulties attend- 
ing any effort to machine ream a hole sat- 
isfactorily with a rigidly held reamer, no 
matter how accurate the machine itself 
may be nor how true the reamer. And 
a good many of us have at some time or 
other constructed floating reamer shanks 
to get ’round our troubles with the ‘‘stiff- 
necked” variety. In the design shown, 
both ends are arranged to float—the ream- 
er on its shank, and the latter in its holder. 
Both ends of the shank are spherically 
formed,and then reduced toward the mid- 
dle for clearance. The abutment is of 
course against the adjustable plug in the 
rear of the holder. The connection with 
the reamer proper is at the extreme front 
end, as represented; thus, while the shank 


AMERICAN MACHINIST 
Prevention of Accidents in Shops and Factories. 

The following suggestions for the pre- 
vention of accidents have been compiled 
by the Employers’ Liability Commentator. 
While not novel at all, they serve well as 
reminders, and it is well to circulate them: 

All belts passing through floors or ver- 
tical shafts operating through floors should 
be cased in to the hight cf at least 4 feet. 
See that belts do not have ragged places, 
and that the lacing or hooking is O. K. 

Shafting beneath sewing-machine tables 
and all other shafting operating on or near 
floor should be covered. 

Loose pulleys should be used wherever 
possible, so as to throw a saw, jointer, 
shaper or other piece of machinery out of 
motion when not necessarily in use, and 
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Low-water alarm columns on boilers 
should be frequently tested to ascertain 
whether in good working order. 

Set-screws in collars and couplings on 
line and countershafting should be cov- 
ered or preferably countersunk, so that 
the head of the screw shall not project 
above the surface of the shaft. Set-keys 
in hubs of flywheels or other wheels 
should be’ cut off flush with end of shaft 
or covered with tin casing or other mate- 
rial fitting closely to shaft, forming a 
smooth sut face. 

All cog gearing should be completely 
to be so constructed that 
removed when necessary 
casing should be made of 


cased in, casing 
it can be easily 
to repair or oil; 
wood or metal. 











FIG. 2. A 


is pushed ahead, the reamer is actually 
pulled through the hole, and owing to the 
practically universal connection is bound 
to follow the machined surface without 
cramping and bell-mouthing the end of 
the hole. 

The end of the reamer is very slightly 
tapered for a short distance to enable it 
to start properly. The shank where it 
enters the reamer is 1-64 inch below the 
size of the reamer bore; the butt end of 
the shank measures, at the cylindrical por- 
tion, 1-32 inch less than the bore of the 
holder. F. A.. 3. 





In Brazil some of the copper coins are 
worth considerably more for the metal in 
them than as money and they are being 
shipped away for junk. 


FOR COUNTERBCRES. 


SPECIAL GRINDER 


employees should be instructed to throw 
out of motion such machines when leaving 
same even temporarily. 

Shifters should be used at all times for 
shifting belts, and no employee should be 
allowed to shift a belt with his hands or 
stick; belts should be laced and adjusted 
when machinery is, not in motion. 

All flywheels of engines and belt wheels 
should be enclosed by casing in or placing 
substantial railing around them, either of 
wood or gas-pipe, the latter preferable and 
more substantial. : 

All bearings and other parts of machin- 
ery should be oiled and cleaned when not 
in motion, and no minor under sixteen 
years of age should be allowed to oil or 
clean machinery or to sew or assist in 
sewing belts. 


All roll-feed machinery should be well 
guarded by placing strip of metal entire 
length of roll, strip to be placed as close as 
possible to roll and otherwise iu such a 
manner as should prevent operator from 
getting fingers between rolls while feed- 
ing; particularly should this suggestion be 
observed in laundries, candy factories and 
bakeshops. , 

Fans, whether operated by steam or elec- 
tricity, should be thoroughly protected by 
wire screens or nets. 

Stairways in all large factories should be 
at least 4 feet wide and placed next to 
outer walls and be enclosed with 9-inch 
walls extending from ground up to and 
out through roof: stairway should be well 
lighted and arranged so as to deliver by 
means of a doorway at least 4 feet wide 
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direct to the outside at ground, and all 
doorways leading to stairways should be 
hung so as to swing toward the exit or to 
swing both ways, and should not be per- 
mitted to be kept locked or barred during 
working hours; treads of stairways should 
not be less than 10 inches wide and risers 
not more than 7 inches high; all stairways 
should be provided with substantial hand- 
railings solidly anchored in wall, extend- 
ing from top to bottom of same. 

Elevator openings on each floor should 
be guarded by automatic gates sufficiently 
high and close to prevent a person looking 
over or putting his head through the gate 
into the shaftway; persons using elevator 
should not, for any purpose, be permitted 
to wedge or prop up gates; unused sides of 
shafts should be cased in to a hight of 7 
feet at least, either with jointed boards or 
substantial wire screening; cables, shives, 
safety catches and all elevator machinery 
shouid be examined frequently to see that 
it is in order; periodical tests of safety 
catches should be made by suspending the 
elevator or cage by light rope and then 
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It will absorb the moisture from the bot- 
tom, keeping one side of the stone soft 
and green while the balance of the stone 
becomes hard and seasoned. This means 
the expansion of the stone on the one side, 
and very often causes it to crack in the 
opposite corner of the bore from the point 
of absorption. Frequently this has been 
found to be the case with bursted grind- 
stones, having been mounted and used, the 
check being undiscovered until the stone 
bursted. Grindstones should be stored on 
a raised platform at least 6 to 10 inches 
from the ground. The practise of using 
wooden angles and wedges in mounting 
a grindstone should not be indulged in, 
particularly where the stone is operated 
wet, from the fact that water and moisture 
will find their way to the wooden edges 
and angle pieces and cause expansion. 
Iron angle pieces and wedges are much 
better than wood. Tho all the precautions 
abeve mentioned may be taken, yet the 
bursting of grindstones will occur, and 
those operating them should be protected, 
in addition to the precautions suggested, 
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Precautionary measures will not always 
prevent the bursting of grindstones and 
emery wheels, nor is it always possible or 
practicable to guard such wheels, but in 
many instances it can and should be done. 

To absolutely prevent accident to em- 
ployees on wood shapers is an impossibility, 
for the reason that such machinery cannot 
be rendered harmless or absolutely safe. 
The wood shaper is perhaps one among 
the most dangerous pieces of woodwork- 
ing machinery in use, yet it can be ren- 
dered more than reasonably safe by using 
a shaper guard, and it should never be 
operated without such guard. There are 
many shaper guards manufactured which 
give satisfaction, some of them perhaps a 
little crude in their nature, from the fact 
of being a contrivance of the owner of the 
machine, who did not care to go to the 
expense of purchasing a patented device, 
yet serving the purpose for saving life 
and limb and not interfering with the 
utility of the shaper. 

The wood jointer has caused more acci- 
dents and maimed more men for life than 

















cutting rope to ascertain whether the safe- 
ty catches will work or not, instead of 
waiting for an accident to prove that they 
do not. Employees should not be allowed 
to ride on a freight elevator except when 
accompanying freight. Danger and warn- 
ing notices should be affixed to the elevator 
car and at the entrance to the elevator on 
each floor. No person under the statutory 
age should be permitted to operate any 
elevator. The employer should ascertain 
the legal] requirement as to age of elevator 
attendant. Some device, bell, etc., should 
be used to indicate when elevator is in use. 

Circular saws should be guarded when 
possible to do so, and employees compelled 
to use such guards at all times. 

Persons operating grindstones and em- 
ery wheels liable to serious injury 
from the the stone. The 
causes of such accidents are various and 


are 
bursting of 
uncertain. Great care should be taken in 
storing grindstones to keep them free from 
dampness and protect them from the ele- 
ments. 
with the stone standing upon the ground. 


A grindstone should not be stored 
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FIG. 3. A DOUBLE FLOATING REAMBR. 
against accident from flying fragments in 
case of the bursting of a stone. 

The bursting of emery wheels also is of 
frequent occurrence, and care should be 
taken to purchase none but first-class 
wheels and of the highest quality. A strin- 
gent inspection should be made of each 
wheel to detect flaws, and the wheel should 
be so adjusted on spindles as to not fit too 
closely. The speed of an emery wheel is 
also an uncertain matter. One manufac- 
ture of wheel will stand a higher speed 
than another, and the safest rule to follow 
is that the wheel should be speeded only 
to such speed as is registered and given 
by the maker. The wheel should always 
be kept true and in balance, and the oper- 
ator should use the wheel with the rest 
drawn up as close to it as possible, allow 
ing sufficient clearance to relieve friction. 
A wedge, and the sudden stopping or 
checking of the wheel will, in many cases, 


cause it to burst. We believe we are safe 


in saying that a larger number of wheels 
this 
from all other complications put together. 


have been bursted from cause than 


a i 


all other wood-working machinery com- 
bined. 
often occur in an 
sometimes due to a change in the grain 
in the piece of timber being worked; again 
by suddenly striking a knot, hurling the 


The causes of accident by its use 
unaccountable way; 


piece from the machine and throwing the 
into the Such 
prevented by keeping 


workman’s hand knives. 
accidents could be 
the gage of the machine set close to the 
near end of the knives, only exposing a 
sufficient width of the knives to clear the 
width of the stuff being worked. This can 
be done and is practicable when the shaper 
knives are sharp and in good order, but 
by constantly using them in one place 
they soon become dull, and the gage 

moved over a little farther until more of 
the knife is exposed, more than the widt! 


of the 


most dangerous 


being worked Tho 


material 
machine used in wo 
working establishment , yet it is mo! 
ple and easy for which to provide 
rendering it reasonably more saf 
other machinery of the wor 


clas 3. 
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Experiments With a Lathe-Tool Dyna- 

mometer—I.* 

The necessary reconsideration of the de- 
sign of lathes for the rapid and heavy 
cutting rendered possible by the new steels 
introduced by Taylor and White, and now 
everywhere adopted, calls for a thorough 
and systematic investigation of the forces 
acting upon a cutting tool. If a standard 
area of cut can be agreed upon for the 


AMERICAN MACHINIST 
ments appear to substantiate Hartig’s law 
to, at all events, a first approximation. 
Two dynamometers were used in these 
experiments, each capable of measuring 
forces up to 15 tons on the tool point when 
taking a cut. In the first, means were pro- 
vided only for measuring the vertical force 
upon the point of the tool; while in the 
second, not only the vertically directed 
force, but also that tending to push the 
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FIG. I. 


various sizes of lathes, a knowledge of the 
forces to be overcome when taking that 
cut—not only for turning the work against 
the tool, but also for moving the slide-rest 
and saddle in both the traversing and sur- 
facing directions will enable the calcula- 
tion of the stresses in, and the proportion- 
ing of, the various parts of the machine 
to be gone about in a rational and scien- 
tific way. The present paper records the 
results of over 300 serial trials, each re- 
quiring the making, recording and reduc- 
ing of from 50 to 100 observations; but it 
is only to be looked upon as a first install- 
ment of the work required to be done in 
order that the action of the tools used in 
a machine shop may be thoroughly under- 
stood. 

In Hartig’s work, “Experiments on the 
Efficiency of Machine Tools,” the law was 
enunciated that the cutting force varies in 
simple proportion to the depth of the shav- 
ing. Professor Smith, in the preface to 
his book, takes Hartig severely to task for 
proposing the above-mentioned law of var- 
iation of force with depth; but (altho the 
author has not had access to Hartig’s 
work) the results of the present experi- 

*Abstract of a paper by J. T. Nicolson, 
presented at the Chicago joint meeting of the 
American Society of Mechanical Engineers 


and the Institution (British) of Mechanical 
Engineers. 
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END ELEVATION, WITH BED IN SECTION, OF FIRST DYNAMOMETER. 
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supply device had to be added, which not 
only disturbed the readings of the pressure 
but also made the instrument more com- 
plicated. By reading the pressure on a 
Bourdon gage and taking precautions in 
making the joints, leakage can, however, 
be entirely eliminated. 

The principal hydraulic support, used 
for measuring the vertical force on the 
tool in both the first and second dyna- 
mometers, is shown in sectional elevation 
in Fig. 4. The compression piece A, when 
thrust upwards, produces pressure in the 
fluid, which communicates by means of 
the small copper pipe B through the make- 
up plug fitting C with the interior of the 
gage tube D. 

Turning now to the other end of the 
dynamometer, the tool was, in the first 
instance, free to move only about a hori- 
zontal axis (parallel to the lathe center 
line). This arrangement is shown in Figs. 
I, 2 and 3. The axis is formed by the 
points of two screws G passing through 
two massive gray-iron chocks H which 
rest upon the tool-slide. The points of the 
screws enter into deep center pops made 
on the sides of the tool before hardening. 
When thé tool is resting freely between 
the two loose chocks, and the screw points 
are ertered into the pops, the tool clamps 
are tightened down hard upon the former, 
and when the screws are then advanced 
up to the tool it has only one degree of 
freedom to move. Friction between the 
tool and the gray-iron side pieces, due 
to the vertical motion of the former, is 
prevented by interposing greasy plates be- 
tween them; and the tool is supported 
near its point by the strut / underneath it. 


























FIG, 2 


FIG. 3 American 3 


FRONT AND BACK OF FIRST DYNAMOMETER (NOT SAME‘SCALE). 


7 


tool and saddle backwards and that tend- 
ing to oppose the traversing feed were 
observed. The force measurer itself con- 
sisted of a hydraulic support and a Bour- 
don gage. The pressure was recorded by 
connecting the interior of the support to a 
steam-engine indicator, and as there was 
necessarily considerable leakage of the 
fluid past the piston, an auxiliary fluid- 


This is of adjustable length, is formed 
into a knife-edge on top, and rests upon a 
knife edge on the cast-steel beam J at the 
bottom. 

This strut J is kept in place during the 
éut by the stirrup shaped piece K, which 
is hinged on the tap bolts L, and retains 
I by means of two pointed screws M which 
enter the centers of the tool-steel pin N, 
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connecting the double and single eye as 
shown. The beam is about 2 feet 4% 
inches long, has a fulcrum on the under 
side, and another knife-edge formed upon 
its upper side at the opposite end for 
taking the diaphragm strut A. The ful- 
crum is a knife-edge 4 inches long, formed 
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the load is removed. In order to assist 
this action the tool (whose point is set 
centrally to the work) is adjusted with a 
considerable droop; so that, as with a 
spring tool, the cutting force diminishes 
when the tool deflects. 

In the second form of dynamometer the 
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FIG. 4. SECOND OR UNIVERSAL DYNAMOMETER, 


on the beam and resting on a flat steel 
piate upon the saddle. With this arrange- 
ment loads of over 10 tons on the point 
of the tool have been taken when cutting, 
with but Httle more vibration than is felt 
when the tool is bolted to the tool-slide in 

















same large hydraulic support Z, Fig. 4, 
cast-steel beam J, struts A and /, are used 
as in the first for measuring the downward 
force; but three other diaphragms are add- 
ed to enable the backward and side thrusts 
to be measured. The side elevation of the 
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for the gimbal tool-holder P. The object 
of the latter is to allow the tool freedom 
to move about either a horizontal axis, 
parallel to the lathe center line, or a Ver- 
tical axis intersecting the other. Two 
pointed screws QO pass through O into cen- 
ter punch marks in the gimbal piece P, 
and two other similar screws R pass 
through the gimbal into pop marks on the 
top and bottom surfaces of the tool itself. 
As the tool point can now move horizon- 
tally (as well as vertically), the strut / 
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FIG, 5. PLAN OF TOOL CARRIER OF UNIVERSAL 
DY NAMOMETER. 


is pointed at the bottom and rests in a 
recess in the cast-steel beam J instead of 
upon a knife-edge formed upon it as be- 
fore. The stirrup piece K is now used 
only to retain the strut J in the direction 
of the depth of the cut; that strut being 























FIG.6 


the ordinary way. The diaphragm only 
yields, when the fluid is air free, by the 
amount necessary to supply the increased 
volume of the gage due to the added pres- 


sure, and the spring of the tube is able to 
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FIG, 7 
FRONT AND END VIEWS OF UNIVERSAL DYNAMOMETER 
whole instrument is shown in Fig. 4, the free to tilt somewhat in the direction of 
plan in Fig. 5, and the front and side the traverse feed. The two hydraulic sup 
views in Figs. 6 and 7. The loose gray- ports S and 7 (with struts U and V of 
iron cheek pieces are here replaced by a adjustable length) are suitably place 
casting O, Fig. 5, shaped to fit round the as to retain the tool in a fi» 
tool clamp studs, and recessed to provide in plan, relatively to the tool \ 


bring the arrangement back to zero when 
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an experiment is about to be made, com- 
pression is put on both these supports S 
and T by screwing and lengthening struts 
U and V; so that the tool is firmly held 
sideways by two compressive forces of 
from 500 to 1,000 pounds each, acting upon 


Ne 
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FIG. 8. DIAGRAM OF CUTTING OPERATION. 


it from the supports. If, then, the tool- 
slide thrusts to the right when traversing 
it will increase the pressure on the right- 
hand support 7’, and diminish by the same 
amount the pressure on the left-hand sup- 
port S. If it should thrust to the left, 7. e., 
draw into the cut, it will have the reverse 
effect. 

To allow the back thrust of the tool to 
be measured, the pointed screws Q are not 
tapped through the casting O itself, but 
through sliding blocks W fitting in slots 
therein. A hydraulic support X, with its 
strut Y, is supplied at the back of the 
tool; the strut center line being inclined 
at the same angle as the tool, which, for 
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FIG. 9. PLAN OF CUTTING TOOL. 


the reason above mentioned, droops some- 
what towards the work. 
EXPERIMENTS MADE WITH FIRST DYNA- 
MOMETER, 
The size of tool steel ordinarily used in 
the experiments was 1% inches square, 
altho 1% and 2 inches square steel was 
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sometimes employed. In projecting a se- 
ries of trials upon the effect of tool angle 
upon cutting force, the shape of the tool 
point in plan required first of all to be 
carefully considered. Almost every variety 
of shape had been sent in by the steel 
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experiments, that the actual cutting angle 
varies on a given tool with the depth of 
the cut. It was therefore decided to make 
the cutting edge horizontal! and at an angle 
in plan of 45 degrees with the axis of the 
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work. The top surface of the tool was 
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e Traverse 


DIAGRAMS OF TESTS WITH FIRST DYNAMOMETER. 


‘ 


makers in the committee’s experiments, 
and there was no indication that any one 
of these was distinctly better than all the 
others. The round-nosed tool was the 
most common form, and is the easiest to 
forge and keep; but it has the great dis- 
advantage, from the point of view of these 


a plane containing the cutting edge, and 
inclined at the angle called ‘the cutting 
angle’ to the vertical plane, which also 
contained the cutting edge. The cutting 
edge terminated at a point 34 inch from 
the right-hand corner of the tool (in 1%- 
inch-square tools) so that the average cut 
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taken would give a dcwnward thrust, act- 
ing as nearly as could be arranged in the 
center line of the tool, so as to prevent any 
twisting action and undue load upon the 
steel center points. The nose of the tool 
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had a clearance angle in plan of not less 
than 1 degree, and a small radius was 


ground on the corner between the two 
edges. The front clearance was 6 degrees, 
the tools being used with the cutting edge 
on the level of the center of the work. 
The form of the tool end is shown in plan 
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and elevation in Figs. 8 and g. (in the 
series of experiments made with the sec 
ond dynamometer for elucidating the effect 
of different values of the angie (in plan) 
made by the cutting edge with the lathe 
Lbs. 
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The results of the series of trials made 


with the first dynamometer, in which the 
vertical component only of the itting 
force was measured, have en plotted in 
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Figs. 10 to 19. Figs. 10 to 13 refer to 
medium gray-iron and the others to soft 
(fluid-pressed) steel; these being the only 
materials so far used in these trials. The 
former material is somewhat harder than 
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ordinary shop gray-iron, while the 
a tough but not very hard steel 
For both gray iron and steel it was the 
intention to make trials with each of four 
different traverses: 1/16, %, 4% and 
inch, and with four depths of cut for each 
traverse: '4, 14, 3g and ™% inch Thi 
cheme was carried out in the case of the 
gray iron, so far as was possible with the 
means available, for each of the four cut 
ting angles of 45, 60, 75 and 90 degrees 
The cutting stresses, which are obtained 
by dividing the observed vertical cutting 
Soft Steel, (Fluid Pressed 
Variation of Cutting Stres 


with Angle of Tool 


Different Traverse) 
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stress for wide than. for fine traverses, 
altho this conclusion does not appear to 


hold in its entirety, especially for the keen- 
est cutting angle used (45 degrees). It 
may be pointed out that the spots plotted 
in Figs. 18 and 19 are not single -experi- 
ments, but are the average stresses for all 
depths of cut deduced from the sloping 
straight lines of Figs. 10 to 13 ( or Figs. 
14 to 17 for steel). These sloping lines 
are drawn so as to allow for the differing 
degree of sharpness of the tool used in 
each experiment depending on the number 
of previous runs it had had. [The small 
figures at each spot on the last-mentioned 
Figs. indicate the numbcr of trials on 
which the tool had already been used with- 
out regrinding. | 

The lines are drawn straight in Figs. 
10 to 12, as expressing the conclusion, 
which is the simplest that can be obtained 
as a first approximation to the observa- 
tions, that for a given traverse the cutting 
force is simply proportional to the depth 
of cut, or that the cutting stress is con- 
stant for a given width of traverse and 
given tool angle. The positions of the 
spots in Fig. 18 may therefore be viewed 
with some degree of confidence in regard 
to their accuracy. The variation of the 
cutting stress with the cutting angle is very 
marked. It varies by nearly 100 per cent. 
of its smallest value, which takes place, 
in every case, for a cutting angle of about 
60 degrees. As subsequently shown, how- 
ever, this angle of minimum cutting force 
is by no means that of greatest durability. 
A cutting angle of 80 degrees is that indi- 
cated as being best for shop use, and the 
cutting stress for this angle is about 75 
tons per square inch. 

The variation of the cutting stress with 
the traverse in the case of soft 
somewhat complicated. For keen cutting 
angles (below 75 degrees) fine traverses 
require less cutting force than wide ones, 
while for blunt-nosed tools (7. e., cutting 
angles greater than 75 degrees) the reverse 
is the case, and the fine traverse cut re- 
quires the greater effort to remove. At a 
cutting angle of 75 degrees the stress is 
the same whether the traverse be 1-16 inch 
or 1% inch, and has the value of about 100 
tons per square inch. It is curious to 
remark that this angle of 75 degrees is also 
about the best angle for shop use, as shown 
by the durability trials subsequently to be 
cited. We may therefore say, with some 
confidence, that the ordinary shop tool, 
when cutting soft steel of this quality, ex- 
erts a vertical force of 100 tons per square 
inch of area of cut removed irrespective 
of the proportion of width of traverse to 
depth of cut. 


steel is 





The oldest working clock in Great 
Britain is in Peterborough Cathedral, dat- 
ing from 1320. The clock is not fitted 
with a dial, the time being indicated on 
the main wheel ‘of the escapement, which 
goes around once in two hours. 


AMERICAN MACHINIST 
Some Further Facts Regarding the Invention of 
the Link Motion. 

BY W. L. CAMPBELL. 

Sut little is known regarding the life 
and career of William Williams, whom the 
testimony of Ralph L. Whyte in an article 
at page 178 of this volume clearly proves 
to be the inventor of what is known as the 
Stephenson link motion. What few refer- 


been made to Williams in 
works on the 
meagre. 


ing more, if possible, of this brilliant lad, 


ences have 


locomotive have been 


most With the object of learn- 
I communicated with Messrs. Robert Ste- 
phenson & Co. and received from W. H. 
Crow, the present works manager, the fol- 
lowing reply, which, in its corroboration 
of Mr. Whyte’s statements and the facts 
it gives regarding Williams, is of con- 
siderable value. Mr. Crow writes: 

“The copy of the AMERICAN MACHINIST 
which you sent to Messrs. Robert Stephen- 
son & Co., Limited, is most interesting. 
As one of the present staff of the firm I 
am glad to learn that one of its old of- 
ficials, Mr. Ralph L. Whyte, is still living. 
His recollections of the invention of the 
link agree with all that I 
heard of its first introduction. 


motion have 





WILLIAMS’ FIRST SKETCH OF 


rac. I. 


“T have a drawing before me of a loco- 
motive, signed with Mr. Whyte’s initials, 
‘R. L. W.’ and dated October, 1841. This 
drawing shows an engine fitted with the 
gab or fork motion, and on the same draw- 
ing is shown in red lines the link motion. 
The alteration to the link motion would 
no doubt be made after this date, and I 
think bears Mr. Whyte’s statement 
that he had laid down on paper the first 
link motion. 

“In the year 1870 Mr. N. P. Burgh start- 
ed a ‘Link Motion Testimonial fund for 
Mr. Wm. Howe, the Inventor.” Whether 
this presentation was ever made or not, I 
do not know; but it the means of 
bringing about a deal of controversy as to 
who was the real inventor. Mr. George 
Douglas, who was at that time general 
manager of the old Stephenson’s works, at 
South street, Newcastle-on-Tyne, and who 
was also a pupil along with Williams un- 
der George Stephenson, gave me his state- 
ments of the facts of the case in writing; 
these I have before me now, and I give 
you them just as they are, in the hope 
that they may throw some light on the 
subject : 


out 


was 
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“ORIGIN OF THE LINK MOTION. 

“*William Williams when serving his 
time at South street made a small model 
of brass and iron connecting the two ec- 
centric straps together with a straight link, 
thus (Fig. 1). The model Williams made 
clearly proved in its form the arrange- 
ment would not work, but the principle 
remained, and to avoid the expense of 
making another model in iron and brass 
he employed Howe, who was at that time 
a working patternmaker, to make him one 
in wood, with the eccentric rods between 
the link thus (Fig. 2), the connecting 
link A being movable for reversing and 
expansion, very similar in every respect 
to what is now known as Gooch’s motion. 
Howe at once saw it would simplify the 
arrangement by carrying rod and link for- 
ward to valve spindle as now done, and 
avoiding the connecting link A and made 
the model accordingly, and showed the in- 
vention to Hutchinscn, claiming it as his 
own. I was then a pupil at South Street, 
and working in the pattern shop at the 
time this occurred, and was the first per- 
son to whom Howe showed the wooden 
model. Howe subsequently submitted it 
to Mr. Hutchinson, and it was adopted. 
[t would be more creditable to the origin- 
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MOTION, ACCORDING TO DOUGLAS. 


ators of the Link Testimonial Fund if they 
raised a subscription to erect a monument 
over the remains of the late Mr. Williams.’ 

“From the foregoing I think it will b 
clear that the balance of evidence goes to 
prove that Williams first conceived the 
idea of a link reversing and expansion mo 
tion, and not only that, but also that the 
model Howe was commissioned to make 
was a and that without 
detracting in any way from the credit due 
to Howe for his ingenuity in simplifying 
the arrangement, the origin of the link 
motion was due to the genius of Williams, 
as he had suggested it and designed and 
carried out a thoroughly practicable mo- 
tion. 

I regret that I have no information as to 
Mr. Williams’ after career. He has, how 
ever, been dead for many years. Mr 
Howe afterward became engineer at Clay 
Cross Colliery, and died somewhere about 


workable one, 


1880. Yours faithfully, 
“W. H. Crow, 
“Works Manager.” 
Mr. Crow’s letter was sent to Mr 
Whyte, who was much interested and 


pleased in reading it. Mr. Whyte, how- 
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ever, claimed the statement of George 
Douglas to be erroneous in its references 
to the models of the link motion made by 
Williams and Howe, and adheres firmly 
to the facts as contained in the previous 
article on this subject, which has been re- 
ferred to. His exceptions to parts of Mr. 
Douglas’ statement he sets forth in a let- 
ter here reproduced: 

“The letter of Mr. Crow was a very 
pleasant remembrance of the days of the 
past. Both Mr. Crow and George Doug- 
las are old friends. George Douglas was 
in the office and I taught him drawing. 

“T am very much pleased with the facts 
of the letter of Mr. Crow, because of the 
careful search made and facts found 
which are reliable. 

“The statement of Mr. Douglas, how- 
ever, is a vety strange mixture of fact and 
error. Mr. Williams never made a model 
of brass and iron and never gave Mr. 
Howe a ‘commission’ to make a wooden 
model of the motion shown in the second 
drawing. The only model at all (wood 
or otherwise) which figured in the matter 
was the one Howe made after his conver- 
sation with Williams and showed to Mr 
Hutchinson, with the statement that it 








FIG. 2. WILLIAMS’ FIRST MODEL OF 


was his own invention. And this model 
was not once seen in the drawing office 
from the time of Williams’ inception of 
the link the time the motion 
was laid down full size. The sketch Will- 
iams took to Howe, at my advice, was a 
pencil sketch, not larger than the palm 
of my hand, showing only the two eccen- 
trics and the link coupling the two. The 
inspiration was the link, not the eccen- 
trics. The link was to replace the gab or 
fork motion, and Williams had not the 
first thought as to the motion shown on 
his sketch being practicable for use in 
that form. The link at first sight struck 
me as a flash of genius; so much so that I 
wanted it to be in the hands of Mr. Hutch- 
inson as quickly as possible, and all that 
was required of an honest man could have 
been done in an hour. Howe made a 
model; but did not give it to Williams, as 
he was directed to do, but took it direct 
to Mr. Hutchinson, stating that the link 
was his own original invention. So when 
a couple of mornings later, I was in- 
formed by Mr. Hutchinson of the wonder- 
ful discovery of Howe, that man stood re- 
vealed to me in his true light, and I did 
not hesitate to denounce him as a master 
in falsehood to Mr. Hutchinson. After 
that morning, and during the two weeks I 
remained with the Stephensons to lay down 
the link motion full Howe’s name 


motion to 


size, 


LINK 
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was not mentioned by either Mr. Hutchin- 
son or-myself. When. Williams brought 
his sketch to me, during our conversation 
there was no other thought in our minds 
than taking the old gab or fork motion 
bodily out of its place and inserting the 
link motion in its stead, and that is what 
I had done when the drawing was ready 
for investigation by Mr. Robert Stephen- 
son. Mr. Howe did not make a single al 
teration in the link motion that was not 
talked over between Williams and myself 
before he went to Mr. Howe to have the 
little model made, and it is my conviction 
that Williams, with his generous, open 
nature, let Howe into many, if not all his 
thoughts about the link his 
own great sorrow afterwards. 

“After I left the eshploy of Robert 
Stephenson & Co., when the finished draft 


motion, to 


of the link motion was completed, I could 
not say that any alterations were or were 
not made. But in the drawing I left the 
eccentric rods extended right to the valve 
stem. This first draft of the link motion 
could have been done in half a day, but 
we tested it in every conceivable position 
difference a 


and it was amazing what a 


little change in the hanging of the link 


nat . 
A . —— 
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MOTION, ACCORDING TO DOUGLAS. 


would make; so our experiments had to 


be multiplied. I have reason to think 
however, that the link was put on the first 
engine pretty much or altogether as Mr 
Hutchinson and [I left it. I don’t know 
how long it was before Robert Stephen 


son came down from London to give his 


sanction. 3ut the fatherless lad, Will 
iams, went under in the fight. 
“R,. L. Wuyt! 
The letters of Mr. Crow and Mr 


Whyte will form a valuable acquisition to 
what has been written on the invention of 
the link What little light there 
is thrown upon this subject in locomotive 


motion. 


history, however, would seem to sustain 
the stand taken by Mr. Whyte in connec 
tion with George Douglas’ 
As mentioned in the previous article r 
ferred to, The Practical Mechanic 
Engineers Magazine, of Glasgow, in 
April, 1846, published a description and 
illustration of the locomotive link motion 


statement. 


ana 


the invention of which it attributed t 
Mr. Williams. The May issue of thi 
magazine stated that a communication had 


t 


been received from Mr. William Howe, ot 
Newcastle, claiming that he was the in 
ventor of the link motion, but 
that he was indebted to Mr. Williams for 


the original idea of the link. How 


explaining 


warded a drawing of what he termed 
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Williams’ scheme. This showed the two 
eccentric straps connected by a straight 
link, practically the same as Fig. 1. This 
drawing was the same, or a copy of the 
one shown by Williams to Mr. Whyte 
In his communication to the Glasgow 
magazine Howe makes no mention of the 
second sketch or model shown in Fig. 2 
sketch shown in subse 
quent the 
may be assumed from Mr. Douglas’ state 
that Mr. Williams 


near the year 1870, it would seem hardly 


this 
works on 


nor is any 


locomotive. As it 


ment was living till 


possible for Howe to publish drawing No 


1 and ignore drawing No. 2, had there 
been such, without some sort of protest 
from Williams. 

As has been stated, Williams was a 


modest, unassuming lad, and after Mr 
Whyte, with whom he had discussed the 
full possibilities of his invention, had left 
for France, the only actual proof left of 
Williams’ 
tion was the little sketch which was in the 
under 


connection with the link mo 


hands of Howe, and, such condi 


it is easily seen how the credit for 


tions, 
this great invention could have been divert 
ed from the young apprentice to the head 
patternmaker 

Getting the Best Machinery, 

The following is from a paper in The 
Clay lVorker read before a convention ot 
brick manufacturers by Mr. E. R. Frazie1 
but it might mostly have been 
say, a 

have 


of Chicago; 


addressed quite as pertinently to, 


convention of machine builders. | 


been asked, he says [we curtail his re 
marks], to say a few words about “The 
Advantage of Good Machinery.” On 
glancing at the topic, my first thought 
was, “That’s easy’; but on second 


thought it occurred to me that the ¢ 


mittee on Topics might have had some 
experiences to the contrary, and upon 
turning over some leaves of experience ot 
my own, I wa mfronted with some evi 
dence easily establishing the fact that 


there were vho did not acknowledge 


that there n advantage in good ma 
chinery, be they had deliberately put 
chased macl of inferior quality, buy 
ing certain kinds purely and simply be 

iuse of cheapne in price, seemingly on 
the ground that anything would do. I do 
not mean to include in my criticisms those 
who, when in the market, bought the very 


est obtainable, yet which shortly after 
ame inferior in comparison with later ap 


rhe 


short 


will succeed who, no 
the he ha 
purchase of tool pon 


1 


improvements, hasten 


paratu man 


how time 


matter 
using hus latest 
discovering 
ard the old and establish the me 
vices. You may say | 
deal of money—granted 
ilty ittached » Manul 


day and l i cepted 
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each time throwing into the scrap heap 
apparatus which had been in use scarcely 
one year, and which when installed was 
the very best obtainable, and these parties, 
when spoken to about what seemed ex- 
travagance, had to say in defense only 
that “the machinery is out of date; so and 
so has perfected such improvements that 
in using them great saving is effected, and 
if we are to meet competition, and as we 
are in business to stay, and for profit, we 
could not otherwise than introduce 
these improved tools and throw out the 
old ones.” No, I have no criticism for 
such, but rather words of unlimited praise, 
and hold them up as people worthy of 
imitation. But we must criticise those 
who, when buying machinery, do not buy 
the good of the kind they are buying; 
looking for the 


do 


those who seem to be 
cheapest to be had, pretending to do the 
work the prospective buyers have in mind 
to do, for they ignore the principle under- 
lying our theme, and from the very start 
they labor under the disadvantages arising 
from competition with manufacturers pos- 
sessing the good machinery, and soon are 
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System for Storing and Caring for Patterns. 
BY R. S. CHEMIN. 

The care of patterns is at best a per- 
plexing problem, bad enough in an estab- 
lishment where but one line of work is 
carried on, but increasingly difficult as the 
variety of work increases. The system 
here described is one which has been de- 
veloped as the result of several years’ ex- 
perience, is now in use by a large corpora- 
tion operating properties of several kinds, 
and is specially adapted to a very diversi- 
fied line of patterns. 

The subject may be divided into five 


heads: Making, handling and_ shipping, 
accounting, indexing and storage. The 
first, making, does not fall within the 


scope of this article. 

Patterns, as completed, are numbered 
consecutively and turned over to the draft- 
ing department, which has general charge 
of patterns. After examination to make 
sure that the pattern agrees with the 
drawings, has number stamped on every 
removable piece and has raised figures to 
identify the castings, the pattern is en- 
tered in the pattern book. This, the only 
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FIG. I. 


far behind in competition, with the day of 
failure close at hand. 

I have many among my list of acquain- 
tances who openly acknowledge _ that, 
through mistaken ideas, they attempted to 
start into the business with what they re- 
garded as “cheap machinery,” and found 
it was the indirect cause, at least, of their 
losing a great deal of money during the 
first year or two, and they realize this dif- 
ference when they come to the point 
of buying a better class of machinery. I 
have a case in mind, where the parties 
stated that they would have saved several 
thousand dollars if they had put in .cer- 
tain machinery, naming it, which was gen- 
erally known to the trade as being super- 
ior to that which they had first installed. 
The loss was not only in broken machin- 
ery and the expense of repairing the same, 
but through the interruption of their 
works, and loss of prestige with their 
trade through inability to fill contracts. 
The pay roll and fixed charges went on 
just the same, whether they made brick 
ten hours per day, or whether they were 
broken down and made brick only three 
or four hours a day. 
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TAG FOR PATTERN. 


bound book used, is a common cloth- 
hound book of 200 pages. In the left mar- 
gin, four lines apart, the pattern num- 
bers are stamped consecutively, and in 
the space opposite, the title and a rough 
sketch of the pattern. These sketches are 
merely for identification of the pattern, 
reference being made for details to the 
original print or drawing on file. Each 
book contains only 2,400 patterns, but the 
use of several light books is preferable to 
one ponderous volume, because the light 
book can be carried to the pattern, if 
necessary, instead of bringing the pattern 
to the book, while if cards are used, one 
will, in the best regulated offices, occa- 
sionally be lost when taken out for refer- 
ence. The numbering of patterns con- 
secutively, rather than by any other sys- 
tem, simplifies the entire routine. 

When a pattern is to be shipped, a tag, 
Fig. 1, is attached to it. These tags are 


Dennison’s “G”’ quality and cost, in lots of 
2,000, $1 per thousand, printed and with 
The date and name of 
rubber stamps, 
is written in. 
only, 


string attached. 
foundry are inserted by 
and an abbreviated title 


The title is for convenience and 
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might be omitted. A receipt, Fig. 2, has 
the date and name of foundry inserted at 
the same time as the.tag, and is signed by 
the messenger or drayman who delivers 
the patterns. When the tags are returned, 
signed, by the foundry, the corner of the 
corresponding receipt is clipped, unclipped 
corners thus indicating delinquency either 
in delivery of patterns or in return of 
tags. The foundry is notified, after a few 
days, of such delinquency. 

The tags, as received, are sorted accord- 
ing to foundries, and filed vertically in 
numerical order, in shallow drawers, one 
drawer for each foundry. The tags in 
any drawer represent all the patterns at 
that foundry, exccpt those for which tags 
are in transit. Upon the return of a pat- 
tern receipt is given on a form similar to 
Fig. 2, the corners of the carbon copies 
of these receipts being clipped as the cor- 
responding tags are removed from the 
drawers. The date of return is stamped 
across the face of the tag, and it is filed in 
another drawer, which contains a history 
of the travels of each pattern, one tag for 
each trip it has made to a foundry. This 
completes the accounting, every operation 
being fully checked, yet without unneces- 
sary clerical work. 

Next in order is the indexing. The 
ideal indexing system provides means for 
finding readily the number of any pattern 
when its name or its use is known, and 
for ascertaining whether there is in stock 
a pattern which can be used for a given 
purpose, whether originally made for that 
purpose or not. This end has been at- 
tained in a very satisfactory degree by a 
modification of the decimal system of 
classification, familiar by its almost uni- 
versal use in libraries. The principal 
classes of patterns, corresponding to the 
various departments of work, are given 
numbers 10, 20, 30, etc., up to 90; divi- 
sions of these classes are numbered in the 
units place, and subdivisions in the tenths 
place; this can be carried out to hun- 
dredths and ‘thousandths, but that will 
seldom be necessary. Thus, suppose one 
of the classes, 30, is ““Shop Machinery and 
Tools’; it could be divided into 31, Ma- 
chine Tools; 32, Wood-Working Machin- 
ery; 33, Hand Tools; 34, Dies; 39, Other 
Shop Machinery and Tools. Division 34 
could be divided into 34.1, Bulldozer Dies ; 
34.2, Steam Hammer Dies; 34.3, Press 
Dies; 34.9, Other Dies. If division 34.1 
happened to be specially large, it could be 
subdivided into 34.11, Bulldozer Dies for 
Structural Shapes; 34.12, for Pipe Hang- 
ers; 34.19, Other Bulldozer Dies. The 
ninth division is always reserved for 
“other” patterns, as in the examples 
above. This decimal classification should 
be carefully prepared for the particular 
business to which it is to be applied; but 
once the classes are laid out, it will be 
found easy to use and very flexible. 

The class number of each pattern is writ- 
ten in the margin of the pattern book, be- 
low the pattern number, in smaller figures, 
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and is checked when entry is made on the 
index sheets. Some patterns may be en- 
tered under two or more heads, and in 
case of any uncertainty as to which of two 
classes a pattern belongs in, it should be 
entered in both. The index sheets are 
ruled bond paper, 85¢x12 inches, with holes 
punched in the left margin for fasteners. 
At the head of the sheet is written the 
number and name of division, thus: “31.3, 
Planers,” and all patterns in thi§ division 
are entered, number and title, in suitable 
ruled columns. India ink is used, so that 
blueprint copies of the whole index, or of 
given classes, may be made for the fore- 
men, order clerks, or others. These sheets 
are bound, in numerical order, in a Ship- 
man Common Sense Binder No. 128%, 
with an outline of the classification on 
the first pages. The sheets cost 45 cents 
per 100, ruled and punched to order. 
To find a pattern—a commutator nut, for 
example—the outline is consulted and the 
class “40, Motors” is selected, next the 
division “43, Armatures” and subdivision 
“43.6, Commutators.” Turning to the 
sheet headed 43.6 a list of all patterns for 
commutators is found. A novel feature is 
the “go, General Utility” class. In this 
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shelves of section 3500; the overflow of 
large patterns is stored in the open room, 
much space being saved by storing similar 
patterns such as pipe flanges or floor plates 
together regardless of their numbers. In 
each shelf section is a covered box for very 
small patterns, and a heavy card on which 
are written the numbers of all patterns re- 
moved to the open room, and opposite each 
the number of the section where it may be 
found. A person wishing to find pattern 
5369 can get a general idea of its shape 
and appearance from the sketch in the pat- 
tern book, and has then only to look 
through the shelves of the 5300 section. 

In conclusion it may be said that origin- 
ality is claimed for few of the features of 
this system. It has grown, step by step, 
through the necessity for keeping accurate 
account of patterns, avoiding duplication, 
economizing space, and at the same time 
avoiding elaborate clerical work. It is 
believed that this system gives a maximum 
of accuracy and convenience, with a mini- 
mum of labor. 





Collapse of a Molding Sand Bonanza. 
When anyone attempts to run a foundry 
in a new country he is confronted with 
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FIG. 2. RECEIPT FOR PATTERN. 


class are listed patterns which, while al- 
ready indexed under the divisions for 
which they were originally made, may be 
useful for other purposes. Under “ga, 
Gears and Sprockets’ will be listed lathe 
gears from 31.2, brush-holder sprockets 
from 43.4, hoisting-engine gears from 63.2, 
etc. The draftsman, in designing new ap- 
paratus, or the shop foreman with a break- 
down on his hands, has thus for reference 
a complete list of all gear and sprocket 
patterns in stock. Other divisions of the 
90 class are pulleys, rods, disk shapers, 
tube shapers, bearings. 

There remains only the storage of the 
patterns. The arrangement adopted in this 
case is adapted to a large range of sizes. 
Tiers of shelves, five high, preferably of 
fireproof material, are provided, divided 
by transverse partitions into sections five 
feet long, each section numbered 3400, 
3500, etc. An open room, with hooks on 
walls and ceiling, is also provided, this 
being divided by painted stripes on floor, 
walls and ceiling into sections numbered 
I, 2, 3, etc. The patterns from 3500 to 3599 
are stored, as far as there is room, on the 


many difficulties. One of these is the 
molding sand problem, which frequently 
is a troublesome one, especially in a coun- 
try where clay predominates and sand is 
an extremely scarce article. Some years 
ago two small foundries were located on 
opposite sides of the street in a Western 
town. Both of them obtained their mold 
ing sand from a distance. One of the 
foundry properties backed upon a water 
front; and in connection with some im 
provements being made, when one morn 
ing a tramp lounged in asking for work 
the foreman of the foundry put him to 
digging a hole in the bank back of the 
foundry. After working a short time th 
fellow came to the foreman and called hi 


attention to the fact that there wa 


small streak of sand in the side of th 


bank which looked to him ‘“‘just like th 


dirt they were hauling in on the car 
The foreman took some of it into the 
foundry, tested it, and found it was, as 


the tramp had thought, molding sand, and 


of good quality. He told the man to get 


all he could of it and wheel it up and put 
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it into the sand shed. He then forgot 
about the matter entirely. 

A little over a week later, in passing the 
sand shed, he noticed that it was as full of 
sand as it could hold, which surprised him 
considerably. He called up the man who 
was still working at the excavation, and 
asked him where he got all that molding 
sand. He replied that he had followed the 
seam back into the bank. The foreman 
then went to the bank and found that the 
workman had excavated so far that he 
had a tunnel following the seam out of 
sight into the bank. While they were talk 
ing, from the rear end of the tunnel out 
came the foreman of the foundry across 
the street, and a madder man it would b 
hard to find. He wanted to know (with a 
little brimstone vocabulary) what on 
earth they had been undermining his foun 
dry for! Bewilderment was succeeded by 
explanations, and upon investigating the 
matter they found that the tunnel ex 
tended across the street and under a cor 
ner of the opposite foundry. The rival 
foundrymen had just completed an extra 
large mold to their satisfaction, when they 
were mystified and chagrined to see it 
crumble, lose its shape and sink into the 
earth. The foreman thought this was a 
seismic disturbance that demanded scien 
tific research, and that at once, and on ex 
ploring the operations he had come 
through to the opening of the tunnel. Con 
siderable difficulty was experienced in set 
tling up the matter, but it was finally ar 
ranged that the foundry which had dug 
the sand should deliver half of it to the 
other foundry and that they should also 
fill up the hole. As a consequence, one 
foundry got a good supply of molding 
sand for nothing and the other was put to 
quite an expense to fill the tunnel.7he 
Foundry. 

Richard Guenther, United States Consul 
General at Frankfort, reports that some 
of the largest German joint stock chemical 
companies declared from 24 to 26 per cent 
dividends on their share capital last year, 
besides carrying heavy amounts of their 
earnings to reserves and liberally writing 


off on their real estate and manufacturing 


plant. In the manufacturing of dyes (the 
product of coal tar, ete.) the German 
chemica vor} have almost a monopoly 
upplying, as they do, their industrial com 
netitor (Eneland, France, Belgium, t 
nited State etc. ) The ame mma\ 
hetic indigo, whi | 
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Making Gas-Engine Pistons, 
BY R. F. GARLAND. 

That defective gas-engine pistons are the 
cause of a good share of the engine build- 
is a well-known fact, and to 
troubles the Charles A. 


troubles, 
these 


ers’ 


overcome 
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COMPLETED MOLD FOR PISTON. 


FIG. I. 


Stickney Company, St. Paul, with whom 
I am employed, has spent considerable time 
and My intention is to desertbe 
the tools and methods we have for doing 
this particular work. The piston which I 
will refer to is for a vertical gasoline en- 
gine with a cylinder of 5 inches bore. 

Fig. 1 shows the mold, which is made on 
a molding machine. The casting is made 
with the open end up to insure its being 
solid at the head end and where the ring 
grooves are afterwards cut. The figure 
shows the method of supporting the core 
and arranging the pouring gate, etc. The 
object of this arrangement is this: The 
iron enters at the pouring gate A and flows 
in the direction of the arrows and fills the 
storage gate B, and from there it flows 
into the mold proper through gate C. The 
gate is small in area at C, this tending to 
retard the flow of the iron somewhat, and 
it rises in the storage gate B carrying the 
dirt and slag with it. The flasks are of 
iron with the pins arranged in the usual 
way for molding machine work of. this 
character. It should be noticed that the 
core does not cut through where the pis- 
ton pin-hole is to be bored. The cores 
are dried in iron core-shells, and are in 


money. 
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one piece. The castings are rattled and 
do not require any chipping, and come 
from the foundry very uniform as to shape, 
size, thickness of metal, and grade of iron. 

Fig. 2 shows the finished piston. There 
are three grooves at A for snap rings, and 
an oil grove at B; the holes C are for pins 
to prevent the rings from turning around, 
and an oil tube is driven in the hole D 
for oiling the connecting-rod bearing. The 
hole F is drilled and tapped % inch for 
holding in the chuck. 

Fig. 3 shows the method of chucking. 
A steel face-plate A is screwed on to the 
spindle of a 16-inch engine lathe. This 
plate is 5.010 inches in diameter, and has 
set-screws 
These set- 


four %-inch _ steel tapped 
through it near the edge at B. 
screws serve to true the piston up, and 
their cup points dig into the casting somie- 
what and help to drive it. The face-plate 
has a %-inch hole through the center and 
the rod C is run through the hollow spin- 
dle of the lathe and through this hole 
and screwed into the piston. This rod has 
a square head on the outer end which 
reaches beyond the rear end of the lathe 
spindle. In chucking a piston it is held in 
position with one hand and with the other 
the rod is screwed into it until the head 
of the piston comes in contact with the 



































points of the set-screws which 
slightly beyond the face-plate. The piston 
is then trued up by adjusting the set- 
screws, after which the rod is drawn up 
tight. It may be said here that the chuck- 
ing hole in the piston is drilled fairly cen- 
tral, hence the piston runs true enough 
at that end, it only being necessary to 





THE FINISHED PISTON, MODE OF CHUCKING, 


project ° 
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true up the outer end by means of the set- 
screws in the face-plate. 

The chuck hole is drilled and tapped in 
the pistons by the lathe hand while his 
lathe is in operation on One previously 
drilled, hence there is no expense attached 
to this job other than the tools necessary 
for doing it, which consist of an old 14” 
x4’ lathe with a three-jaw universal chuck 
mounted on the carriage and a drill held 
in the spindle, and a bushing in the chuck 
to guide the drill. This takes care of the 
drilling and, for tapping, the piston is held 
in a vise bolted to the lathe bed and is 
tapped by hand. 

After the piston is trued up in the lathe, 
it is faced off straight or flat on the outer 
end, and a steel plate D having a center 
in it is held against this face by the tail- 
stock center. This prevents chattering 
during the heavy roughing cut which fol- 
lows. 

This method of chucking has proved a 
great success, as it is very quickly done. 
It allows the tool to travel clear across the 
casting and does away with a large clumsy 


chuck to handle. It is far superior to 


‘chucking by the open end, as it does not 


spring the casting in the least, and it pro- 
vides an easy means of truing up. 
The tools used in turning the piston are 





1 Oi! groove tool 
holder in place in 
holder yoke 
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TOOL-HOLDER AND TOOLS. 

of self-hardening steel held in gray-iron 
tool-holders which fit into a yoke, Fig. 4, 
bolted to the tool carriage. These tools 
have adjusting screws, shown at A, which 
are set when the tool is ground. The tool- 
holders are very quickly changed for the 
different operations and are held securely 


in place by the screw B. The tool shown 
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in Fig. 4 is for forming the oil groove. 
Fig. 5 shows a turning tool; two of these 
are used. 

Fig. 6 shows the gang tool used for 
finishing the ring grooves. The tools are 
provided with adjustment to maintain the 
standard width of grooves. This adjust- 
ment is secured by having each tool split 
and a taper pin driven into a hole as at A. 
Solid tools in another holder rough out the 
grooves. The tool-holders all fit into the 
yoke, Fig. 4, and are set by the adjusting 
screws so as to cut to the approximate 
diameter when the tool slide is fed in to the 
regular stop provided on the lathe. It will 
be seen that by this method of holding the 
tools there can be no time lost in setting 
each tool, as when the tool-holder is slid 
into place and the screw in the yoke is 
tightened up the tool is set in the correct 
position as to clearance, rake and depth of 
cut. The face-plate A, Fig. 3, is 5.010 
inches in diameter, which is the size the 
pistons are turned, allowing .010 inch for 
grinding. This assists the operator in 
adjusting his turning tools, after grinding 
them, for the depth of cut. 

The lathe work on these pistons, which 
includes drilling and tapping the chucking 


hole, chucking, facing the ends, running , 


two cuts over the casting, and turning the 
ring and oil grooves, is done by a boy at 
the rate of twelve per day of ten hours 
working on the premium system. 

After these pistons leave the lathe they 
are tested. For this job we use an arbor 
press. The piston. is filled partly full of 
gasoline, and a gray-iron plate with a soft 
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sometimes found in the casting around the 
ring grooves. Pistons which show any 
leakage are discarded. 

The pistons are now ready to be bored 
for the pin-holes. This is done in a 2x24- 
inch Jones & Lamson flat turret lathe, as 
shown by the half-tone, Fig. 7. The piston 
is placed in a special chuck attached to the 
spindle, Fig. 8. The open end of the pis- 
ton, which was previously faced, is placed 
in the recess at A and the screw B holds 
it in place. It will be noticed that the 
piston has two small V-shaped projections 
cast inside of it at H. This may be seen 
more clearly in Fig. 2, These are made in 
the core and are on the center line and in 
line with the center of the hubs which 
carry the piston pin. The end of the chuck 
is bored out about the size of, the inside of 
the piston and two arrow marks are placed 
inside of it at C. In setting the piston in 
the chuck, the notches inside of it are 
brought in line with the arrow marks in 
the chuck, and the screw B is then tight- 
ened. The chuck is made quite heavy at 
the end marked PD to counterbalance the 
heavy end of the piston. 

Referring to the half-tone, it will be 
seen that the tool in the turret which is in 
position is a twist drill. This is a 1% 
inch Novo steel drill. After the drilling 
the long boring bar is swung into position. 
This bar is shown in Fig. 9. The bar fits 
the bushing shown in the chuck and bores 
the hole almost to size. After the bar is 
withdrawn the 14-inch adjustable reamer 
is brought into position; this sizes the 
hole. It now remains to face the inside 








FIG, 7. BORING THE CROSS HOLE IN THE PISTON 


leather face is placed over the open end 
and to this is attached a compressed air 
hose. The piston and plate are then placed 
in the arbor press and the air is turned on. 
It, having a pressure of 80 pounds per 
square inch, forces the gasoline through 
any sand holes or porous places which are 


ends of the hubs. This facing is done 


the two tools shown in the photograph in 


the turret next the reamer. The fi 
used for roughing and the second for fi 
ishing the faces. These tools are shown 
in detail in Fig. 10. They are both alike 


the only difference being in the adjustment 
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of the turret stops and the adjustment of 
the tool in the tool-holder. It will be seen 
that they are expanding tools. The body 
of these tools is made of machinery steel, 
case-hardened and ground to size; the 
large end fits the turret tool-holder and 
the small end is a running fit in the reamed 
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FIG. 8. CHUCK FOR PISTON FOR BORING 
CROSS PIN HOLES. 


hole in the piston. These tools, as well as 
the boring bar (Fig. 9), have grooves at 
E which catch the dirt and small particles 
of iron and prevent them from cutting. 
Oil is used quite freely on these tools, and 
we never have any trouble with their stick 
ing or cutting in the hole 

The body of the tool is bored out to 
receive the shaft /, which has an eccentri: 
end at G which works in a slot cut in the 
cutter 17 and moves the cutter crosswise 
in the tool as the shaft is turned Phe 


haft is given a half rotation by means of 
the handle / working in the slot J. The 
cutter is in its extreme outward position 
when the handle is in the position shown 
in the figure at /. ‘The two small button: 


K act as stop id the handle in a ver 


tical position v hen the tools are not in use 


The button re held in place by the 
springs / 
In order to face both bosses with these 
tool b top used for the turret 
rh 1 b n in the half-tone at 
/ | j Hat piece f stec 
{ f the | | d 
he le ( nd free t r 
r irret, and r 
ro! rd | op «| 
) te at ichec r Oo 
r¢ B Th top ed 
) nearest 1 ] t ‘ 
y tops are used whe f 
the too] nd stop 
i? y rice 1@ T rivt di 
n equal distance from the 
piston 
In operation the roughing t roug 
into position ay d 


away from the operat 


V 


—— ee = 
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cutter in flush with the body of the tool. 
The then brought forward to 
the regular stop. In this position the cut 
ter is set right to take the roughing cut 
off of the the head of the 
lathe. The cutter is then fed out by slowly 
drawing the handle over towards the op- 
erator a half-turn. The 
thrown back and the turret is drawn back 
against the special back stop. The cutter 
is then in the right position to take the 
roughing cut off of the face nearest the 
turret and the cutter is again fed out as 
Then the handle is thrown back 
again, the special back stop is lifted up 
out of the way and the tool is withdrawn. 
The handle is now brought up to a ver- 
tical position where it remains out of the 
way. The turret is then swung around, 
bringing the finishing tool into position. 
This is operated the same as the roughing 
tool, and it is adjusted in the turret so as 
to take the finishing cut off of the one boss 
when the carriage is against the special 
back stop and and the regular stop is ad- 
justed to allow the tool to take the re 
quired amount of finishing cut off the 
other boss. It was necessary when mount- 
ing these tools in the turret to make a 
special extension hub for the pilot wheel 
in order to get far enough out to clear the 
boring bar. It is surprising how well these 
expanding tools work and how well they 
hold This machine is operated by a 
“handy” man and he turns out forty pis- 
tons in ten working hours, on the premium 
plan. The tools have finished over 3,000 
pistons and the original cutters are still in 
them and are apparently good for as many 
more. 


turret is 


face nearest 


handle is then 


before. 


up. 


The pistons are now ready for drilling. 
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other drill work, is done in our shop by 
using a separate drill press or drill spindle 
for each operation, the operator moving 
along from one press to the next as the 
operations finished. We find this 
method saves much time over the method 
of changing tools, feeds and speeds, and in 


are 


some cases changing the hight of the table 
and drill head. Of 
a certain jig is used for one hole only, or 
on one tool only, it might be best to finish 
all of this operation first and then proceed 
the the 
presses, but even this necessitates laying 


press course, when 


with next operation § in same 


the pieces down on the pile and picking 
s~eonsiderable 


rR 


them up again, which ta 
» 7 ACA { 
time in most cases. INDiA, 
At W, Fig. 8, is show a jig used for 
drilling the taper pin-hdjes in thy, rjng 


grooves. After these héles are “drilled 


they are reamed with a ?Noy2~standard, - ,, 


taper pin reamer. This work is done on a 
two-spindle sensitive drill press, the drill 
held in one spindle and the reamer in the 
other. A long V-block is bolted to the 
table and the piston is placed in this and 
turned around for the three different holes 
which are spaced approximately on thirds, 
and it is then slid along to the reamer. 
The oil tube hole is drilled with a V- 
block which has a bushing for the drill 
and a projecting lug which fits into the 
piston between the faces of the bosses. 
The piston is now ready for grinding. 
This is done No. 11 Landis plain 
grinder. Fig. 12 the method of 
holding the piston in the grinder. The 
face-plate A is bolted to the head end of 
the piston the same as the face-plate on 
the engine lathe, only it has no set-screws 
for truing up, but, instead, has a true face 


on a 
shows 
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Fig. 11 shows the jig used for drilling the 
for the After these 
holes are drilled they are tapped and the 
bosses faced for jam-nuts. 

This drill well as almost all 


bosses set-screws. 


work, as 




















FIG. 10. 
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TOOLS. 


which bears against the finished part of 
the piston head. This face-plate is in the 
form of a yoke with a steel center at C 
and a lug at D for driving it. 

The piston pin EF, which is case-hardened 
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and ground, is put in place and the plate 
B is put on and the long screws F are 
screwed down on to the pin and the nuts 
the plate. 


G are brought down against 


This has a steel center at K. 


plate 
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FIG. II. DRILLING JIG FOR SET-SCREW HOLES. 
Plates A and B are both the same diam- 
eter and a little smaller than the piston. 
The ring H is bored in one end to fit the 
piston and the other end fits over the face- 
plates. Before the plates are tightened on 
the piston this ring is slipped over them 
and the end of the piston; this brings the 
plates true with the ends of the piston. 


‘The plates are tightened down tight and 


the ring is removed. The operator is pro- 
vided with two sets of these fixtures, and 
while his machine is grinding one piston 
he is putting the other set of fixtures on 
the next piston. 

The object in tightening the screws F 
down on the piston pin is to have the 
strains on the piston as near as possible 
the same when being ground as when in 
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the engine, and as the set-screws draw the 
open end of the piston out of true slightly 
when in the engine we found it best to 
have them the same when grinding. The 
pistons are ground quite smooth and with- 
in a limit of one-half of one thousandth 
of an inch in diameter. The head end, 
or the space between the first ring and the 
head end, is ground about five one-thou- 
sandths of an inch smaller than the rest 
to allow for expansion. 

We have found a decided advantage in 
using ground pistons, as it is practical to 
make them round and straight and within 
the limit mentioned above with medium- 
priced help at the rate of fifty per day of 
ten hours. 





Specifications for Pig-lron and lron Castings * 
BY ROBERT JOB. 

Up to five years ago the pig iron used 
by the Philadelphia & Reading Railway 
Company had been obtained solely upon 
the appearance of the fracture; but as the 
service was unsatisfactory, an investiga- 
tion was made to determine the quality 
best adapted to the requirements of the 
company. It was found, in the first place, 
that the proportions of phosphorus and of 

















FIG. 12. 


HOLDING THE 


silicon were high, which resulted in the 
castings having a rather low _ tensile 
strength and being weak under impact. 
After a study of the quality and condi- 
tions of the scrap of the company, as well 
as of the service desired, specifications 
were drawn up substantially in the form 
of those herewith appended, limiting the 
proportion of phosphorus to 0.5 per cent., 
and the proportion of silicon to about 1.5 
per cent., holding the latter component in 
practise to about 1.75 per cent. also, as 
some of the scrap was rather high in 
sulfur, a minimum of 0.4 per cent. was 
placed on the manganese-content of the 
pig iron, and ferro-manganese was used 
in the ladle. The result of these changes 
was to produce a tough, close-grained, 
easily machined casting of high resistance 
under impact. 

By the end of the first year after begin- 
ning to use this iron, the breakages had 
decreased to such an extent that the com- 
pany’s supply of scrap was largely cut off, 
and by the end of the second year the 
supply had decreased to so low a point 
that it became necessary to get the scrap 

*Contributed at the Atlantic City meeting, Feb- 


ruary, 1904, of the Am>2rican Institute of Mining 
Engineers. 
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for the cupola furnaces elsewhere, and to 
purify it by an additional treatment. 
SPECIFICATIONS FOR IRON CASTINGS, 
PHILADELPHIA & READING RAILWAY 
CoMPANY. 
1. Physical Requirements. 

All castings must be of uniform quality 
and of solid iron free from physical de- 
fects and excessive shrinkage strains, fin- 
ished in a workmanlike manner, free from 
sand, and in close accordance with draw- 
ings. Castings purchased under Class 1 
or Class 2 must be of gray iron through- 
out and easily machined. 

2. Chemical Requirements. 
Class 1. 


ders, 


Medium Iron.—Engine cylin 


wheel centers, smokestacks, 


The iron must be close grained and 


gears, 
etc. 
tough. The composition must be silicon, 
from 1.4 to 2; sulfur, not exceeding 0.085 ; 
manganese, not exceeding 0.7; phosphor- 
us, not exceeding 0.6 per cent. 

Soft Iron.—Small castings for 
The com- 
position must be silicon, from 2 to 2.8; 
sulfur, not exceeding 0.085; manganese, 
not exceeding 0.7; phosphorus, not ex- 
ceeding 0.6 per cent. 


Class 2. 


general car and roadway use. 
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PISTON FOR GRINDING. 
Class 3.—Brake-shoes and other cast 
ings for frictional wear. The iron must 


be hard and tough. The composition must 
be silicon, from 2 to 2.5; sulfur, not ex- 
ceeding 0.15; manganese, not exceeding 
0.7; phosphorus, not exceeding 0.7 per 
cent. 

3. Method of Inspection. 

Upon receipt of a shipment, a thorough 
inspection will be made, and only those 
castings will be considered which meet 
the requirements of Section 1. From such 
castings borings will be taken 
least one in each fifty or fraction thereof, 
and the composition must be within the 
stated limits or the shipment will be re- 


from at 


jected. 
4. Rejected Material. 

All rejected material will be returned at 
the expense of the shipper, and all cast- 
ings which fail in service owing to defects 
of manufacture must be replaced free of 
cost. 

SPECIFICATIONS Pic Iron, SUPERSED- 
ING PREVIOUS SPECIFICATIONS, PHILA 
DELPHIA & READING RAILWAY 
COMPANY. 

1. Physical Requirements. 


FOR 


Shipments must be of uniform quality 


in which adva 
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and free from sand, dirt, slag or other 
foreign matter. Pigs must be broken, or 
be of such size as to be easily handled. 
2. Method of Sampling. 
Upon inspection, three pigs will be se- 


lected at random from each carload or 
fraction thereof, and a sample of drillings 
obtained by boring into the face of a frac 
tured each of the three 
blunt, wide-angled, 2-inch drill, to a depth 
of not less than 2 inches, care being taken 


to have the drillings uniformly. fine and 


end of with a 


free from sand or other foreign matter. 
The samples from these three pigs will 
then be thoroughly mixed, and this final 
sample upon analysis must conform to the 
following composition, or the carload rep 
resented will be rejected. 

3. Chemical Composition. 

The chemical composition must be: Sili- 
con, from 1.5 to 2.5; manganese, from 0.4 
to 0.75; phosphorus, not exceeding 0.50; 
sulfur, not exceeding 0.04 per cent. 

4. Rejection. 

In case of rejection at the shops, the 
material will be returned at the expense 
of the shipper. 





Iron, Steel and Machinery Trade of the Philip- 
pines. 

The figures covering the iron and steel 
trade of the islands for 1903 show an in 
creased value as compared with the year of 
1902, in which year it amounted to $2,140, 
456, whereas last year the value is given as 
$2,270,647. This was distributed in the 
main, as follows: United States, $557,327; 
United Kingdom, $822,104; 
$491,748; France, $142,778, 


Germany, 


and from all 


other countries, $256,690. 
The and trade of 


islands is miscellaneous in character. 


the 
The 
improvement noticed during the past year 


iron steel trade 


has been due to an increased demand for 


railway supplies and a certain class of 


building materials. From a standpoint of 
value, sheets and plates are the staple com 
modities of import, the trade along this 
advanced from $224,141 in 
1903; 9O per 
that quantity was received from the Unit 
ed Kingdom. 
and 
United 
$63,000 worth, and _ this 
the 


sources during the previous year. 


line having 
1902 to $311,869 in cent. of 
Purchases of structural iron 
$71,108 in 1903, the 
supplying more 


steel reached 


Kingdom than 
was more than 


double quantity received from 


A consignment of $74,365 worth of ste« 
rails from Germany and $61,420 from Pel 
received during the latter 


gium part ot 


last year, probably for use in the cor 


tion of the new electric railway of M 


together with small shipments fron 
United Kingdom and other countri 
an increase of more than $160,000 
1902, when the purchases ot 


ways aggregated but $14,227 
spikes, tacks, et an incre 

is shown over 
] st 


singie item Ol! 


in the 
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and one-third of that amount was con- 
tributed by the United States. 

German markets profited by the in- 
creased demand for sewing machines, ship- 
ments from that source reaching $109,686 
in 1903, or 76 per cent. of the total; prac- 
tically all of the remainder, $30,449 were 
shipped from the United States. Of the 
$15,560 worth of electrical machinery im- 
ported during 1903, more than $11,000 
worth was received from the United 
States, as against transactions covering 
about one-fourth of that amount in 1902. 
It is reported that the iron-working plant 
recently established in Manila is doing an 
extensive business in the islands, and a 
number of orders have been placed for 
iron and steel wares ordinarily filled in the 
foreign markets. A large amount of re- 
pair work is done in this plant, thus avoid- 
ing considerable delay and expense in- 
curred in having such work done abroad. 

A. TF. 7. 





There are seventy-nine municipalities in 
which own their water works, 
thirty-five which have their own electric 


Ontario 
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Gasnier’s New Electro-Mechanical Coupling and 
Speed-Varying Device. 

BY E. P. BUFFET. 

Existing devices for electrical trans- 
mission of mechanical power involve a 
complete conversion of the power into 
electricity. Evidently there may be some 
advantage in a system by which only so 
much of the energy is transformed as is 
necessary to vary the amount applied, a 
portion of the power being used directly 
in its mechanical form. It is with this 
end in view that Paul Gasnier has devised 
and described to the French Academy of 
Sciences a method of transmission which 
he calls electro-mechanical. We _ print 
herewith a nearly literal translation of his 
account of the apparatus. 

The arrangement gives by simple means 
a continuous variation of the speed of the 
driven machine, from rest to maximum, 
and it presents an advantage over pure 
electrical transmission in requiring of the 
electrical machines only a _ moderate 
power, much less than the total motive 
energy—say a third or a fourth. This de- 
pends on the fact that a fraction (variable 
wi.h the speed, but always important) of 






Fig. 2 Planetary 
Gear Train 



































FIG. I. GASNIER’S 
lighting plants, four which supply elec- 
tricity; two supply gas; two have muni- 
cipal cemeteries; one possesses a dock, 
and one operates its own street railway. 
Profits are shown in forty-four cases and 
losses in forty-eight. In one case there 
was no profit or loss, and in twenty-three 
no reports were made. The municipal gas 
plant at Brockville, which was established 
in 1901, realized an annual profit of $4,000 
on an invested capital of $85,000; but the 
natural gas sold by the corporation at 
Kingsville showed a loss of $243.38 on an 
invested capital of $27,000. 





Giacomo Boni, the archeologist who is 
directing the excavations of the Forum in 
Rome, has found a heavy capstan, with 
eight fixed levers of wood. The wood is 
perfectly preserved, while the iron fixtures 
have become oxidized. This discovery is 
considered of the greatest importance, as 
being the first known mechanical contriv- 
ance dating back 2,000 years. The capstan, 
which was found almost intact, is over six 
feet in diameter. 
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SPEED VARIATOR, 


the motive power is directly transmitted 
from the driver to the driven shaft; the 
remainder of the motive power, only, is 
taken by a dynamo acting as a generator 
and restored by another dynamo* acting 
as motor. 

Because of the connection between the 
driving and driven machines this arrange- 
ment is particularly adapted to cases in 
which they are not far apart—for exam- 
ple, in automobiles. It is claimed then to 
be superior to pure electric transmission 
in point of weight and efficiency. 

The principle of the electro-mechanical 
transmission is as follows: 

A train of epicyclic gearing is so ar- 
ranged that the driven shaft is actuated 
at the same time by the driver and by a 
dynamo, which I will call the coupling 

*The term “dynamo”’ is used more commonly 
in France than in America to denote a motor as 
well as a generator. It has been found convenient 
in translating this article to follow that practise, 
owing to ambiguity in the functions of the ma- 
chines described. Now that ‘‘ dynamo” has been 
largely superseded by ‘“‘ generator ”’ in a restricted 
sense, it is a pity that the French usage could not 


universally be followed. It would save much 
ink.—TRANS. 
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dynamo; these two machines being sepa- 
rate and thus being able to run at differ- 
ent speeds. 

Let there be, for example, a train of 
epicyclic spur gears composed of a central 
pinion, a much larger gear around it, 
toothed internally, and, to connect the 
two, any number of planetary pinions 
turning on spindles fixed in a frame. 

It suffices, essentially, to connect these 
three parts—outside gear, central gear 
and support of the planetary gears—each 
to one of the three elements—driver, 
coupling dynamo, driven shaft—to obtain 
the desired result. 

Assume, for illustration, the outside 
gear connected with the driver, the inside 
one with the coupling dynamo and the 
support of the planetaries with the driven 
machine. Thus we get a combination 
which forms a new electro-mechanical 
coupling of continuous speed-variation. 
The state of uncoupling corresponds to 
an open circuit of the dynamo, which we 
shall suppose, for simplicity, to be excited 
from some outside source. 

The driver turning at constant speed, 
and the driven shaft—z. e., that connected 
with the support of the planetaries—being 
[sufficiently] fixed, the dynamo turns in 
an opposite direction to the driver. If 
then we close the dynamo circuit on a 
rheostat, it will become a generator, will 
decrease in speed, and the support of the 
planetaries will begin to turn in the direc- 
tion of the driver. The current circulat- 
ing through the dynamo is now creating 
in the central pinion a couple resisting 
the driven shaft. 

The speed of the dynamo necessary to 
create this current will be more feeble as 
the resistance of the rheostat is less. 
When, at the limit, the dynamo is in short 
circuit, it will turn very slowly and the 
coupling will be obtained with the ad- 
vantage of a speed reduction determined 
by the ratio of the exterior gear to the 
central pinion. With this arrangement 
we may realize all speeds from zero to 
maximum, but this will be done in a man- 
ner comparable with a slipping belt or 
clutch; 7. e., without increase of the driv-, 
ing couple as the speed decreases. 

It is possible to avoid this loss of energy 
and to restore in mechanical power on the 
driven shaft, or if preferred on the driver, 
that which we have assumed to lose in the 
form of heat in the resistances. 

To do this it is necessary only to sup- 
press the rheostat and replace it by an op- 
posing electro-motive force, variable and 
regulatable at pleasure, produced by a sec- 
ond dynamo placed either on the driving 
or driven shaft. Thus the simple electro- 
mechanical coupling that has been de- 
scribed is transformed into a true con- 
tinuous electro-mechanical speed variator. 

Let us consider, for example, a case 
where half the power of the driver—which 
is assumed to maintain constant speed—is 
absorbed in the rheostat. The motive cou- 


ple acting on the driven shaft then approx- 
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imately corresponds in effect to half the 
motive power. If on the driven shaft we 
place a second dynamo,and without chang- 
ing the speed of this shaft we receive in 
this dynamo all the power that was lost in 
the rheostat, it is evident that we get— 
still with approximately the same expend- 
iture—double the power formerly utilized 
on the driven shaft, without having had 
to change the speed; we have thus doubled 
the driving couple. 

In the arrangement that I have con- 
structed the second dynamo is attached to 
the shaft of the driver. When this dyna- 
mo offers an opposing electro-motive force 
of zero, the case is precisely the same as in 
the simple electro-mechanical coupling 
above described; the coupling dynamo be- 
ing in short circuit turns very slowly. If 
now we excite the second dynamo so as 
to give it a gradually increasing electro- 
motive force, in opposition to that of the 
coupling dynamo, the coupling dynamo, 
after coming completely to rest, changes 
its direction of rotation, then turns in the 
direction of the driver and becomes itself 
a motor. 

When its speed is equal to that of the 
driver, the gears of the epicyclic train do 
not work at all; they turn in block, the 
driven shaft having the speed of the driver. 
Under these conditions a part of the mo- 
tive power is taken from the driver by the 
second dynamo and restored by the coupling 
dynamo on the central pinion; the rest of 
the motive power is transmitted directly 
by the exterior gear. 

We may go further and increase still 
more the speed of the coupling dynamo, 
which will make the driven shaft turn 
more rapidly than the driver. 

It is evident, says a foot-note to this 
description as published in the Revue Jn- 
dustrielle, that from the moment when the 
speed of rotation of the coupling dynamo 
is nothing to that when it has attained the 
speed of the driver, the driven shaft will 
have a movement more and more rapid. 
By suitably regulating the excitation of 
the two electrical machines starting from 
rest of the coupling dynamo, this may be 
made to turn in a direction contrary to 
that of the driver, with constantly growing 
velocity. The movement of the driven 
shaft declines till it becomes nothing. By 
further increasing the speed of the coupling 
dynamo a reversal of motion is obtained. 

In Fig. 1, herewith reproduced, M is the 
driving engine, A the coupling dynamo, B 
the dynamo mounted on the driving shaft 
and wired in series with A. The mechan- 
ical coupling shown in the figure is a train 
of bevel gears which, however, may be 
replaced with a planetary system (Fig. 2) 
in accordance with the foregoing descrip- 
tion. The method by which the driving 
shaft is connected with the gearing is a 
matter of detail not shown in the figures. 





The Dutch name for the automobile is 
said to be “Suelpaardelooszonderspoor- 
wegpetroolryting.” 
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Letters From Practical Men. 


A Proposed Graduation for Micrometer Calipers. 
Editor American Machinist: 

As a reader of and subscriber to the 
AMERICAN Macurnist for about twenty- 
three years, I take pleasure in writing 
you that of the many good points and 
information which I have gotten from 
your valuable paper, none have interested 
me more during the past few years than 
the articles on “Die Work” and “Microm- 
eters.” 

S. A. Moss’ article at page 689 is most 
interesting to me and I agree in every 
way with Mr. Moss’ suggestions in regard 
to the difficulty in reading the scale on 
micrometers as they are now made. 

It would certainly simplify the reading 
very much if, as he says, the screw thread 
was made 50 per inch instead of 40, and 
the subdivisions 20 instead of 25, because 
tenths, hundredths and thousandths as 
well as ten-thousandths of an inch could 
then be read without mental strain. 

In my experience, principally in measur- 
ing sheet metal, wire, etc., I have had 

















A DIRECT READING MICROMETER. 
about the same trouble as Mr. Moss had, 
and to have constructed 
just such a gage. In addition to Mr. 
Moss’ suggestions it has other good points 
and improvements to simplify the read- 
ing. One of these is a _ self-registering 
dial attachment to record turn of 
the screw, thus making an instrument with 
read the minute 


overcome it I 


every 


which anyone can most 
measurements, and express them at will, 
in hundredths, thousandths or ten-thou- 
sandths of an inch immediately and with- 
out any further mental calculation. 
Perhaps Mr. Moss and some other read- 
ers of the AMERICAN MAacuINist would 
be interested in seeing or hearing more on 
this subject. I therefore send you one of 
two styles of gages which I am making, 
thinking that you might deem it valuable 
enough to give some space in your paper. 
The construction of my gages is such 
that a few 
accustomed to a 
him to read and take measurements with- 


minutes’ handling by anyone 


micrometer will enable 


out any trouble. The gage which I send 
you marked No. 4 is a micrometer grad- 
uated to read thousandths of an inch. The 
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screw has 50 threads. The dial is divided 
into 20 parts, each twentieth being divided 
again in 10 subdivisions which read ten- 
thousandths (.0001) of an inch. I believe 
this tool embodies every point which Mr. 
Moss proposes, except that its capacity is 
only % inch. However, in addition it has 
a self-registering indicating dial, which 
records every turn of the screw and makes 
it practically direct reading: Open the 
gage to 140. It then reads 140/1,000 inch, 
14/100 inch, or 1,400/10,000 (0.140) inch. 
Again turn the pointer to 143%. It then 
reads 143%/1,000 inch, or _ 1,435/10,000 
(0.1435) inch. Any measurement on which 
the pointer stops after the tenth subdiv- 
ision, in reading direct, you always read 
10 more than what the registering dial 
shows; for instance, if the pointer in 
measuring stops at 15 and the registering 
dial shows 140, you read 155/1,000 inch, 
or 1,550/10,000 (0.155) inch. 

The other gage which I make is gener- 
ally used by jewelers and silversmiths to 
measure plate stock, wire, etc. It reads 
in 4,000ths (0.00025) of an inch only. The 
screw has 40 threads and subdivisions are 
100, one turn of the screw registering 
100/4,000 (.025) inch, two turns 200/4,000 
(.050) inch, etc., thus simplifying the read- 
ing still more than with the other gage 
and doing away altogether with any fur- 
ther calculations whatever. Furthermore 
it makes very easy any translation of, for 
instance, the wire gage size table into easy 
reading figures without facing a regiment 
of figures to express I don’t know what 
millionth part of an inch, as other tables 
have them now. 

The gages can be used best by standing 
on table or bench, operating the screw 
with the right hand and the article to be 
measured with the left hand. 

H. V. BerNHARDT 





The Metric System in the Machine Shop. 
Editor American Machinist 

Having read with interest the “cos and 
in regard to the metric system in 

mechanical journals, | 
iny ideas on the subject, 


pros” 


yours and other 
wish to express 

having had some experience in the use of 
the 


This subject 


metric system in mechanical work 


surely of great importance 
and I cannot understand why there is so 


little said about it. Is it because there aré 


so few who have actually used it? The 
question of convenience seems to be t 
most vital and I do not believe that the 


many mechanics who are famil 


are very 


with it that would not recommend its u 


It is simple because it is a purely de 
ystem 3ut unfortunately they 
always to have their choice in I 
ters. Whenever questions arise 
expenditure the magnetic needle 
financial compass seems to ha tend 
to point to the negative, not t 

that position, however. We 

tinue to ride on horse’cars bec 
expensive to generate electric 

do not continue to 

because it is less costly (first cost) 
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ever the other steel shows up to better 
advantage, and if the metric system is 
really comparable with such commodities 
it will, I believe, fight its own battle and 
come out victor in the end; this may take 
a long time, but it will win, just as the 
electric current is doing now. 

The electrical engineer uses the metric 
system very extensively, only he goes one 
better, for the reason above mentioned, and 
quite deservedly gives employment to its 
second cousin, the Centigrade. Is it not 
a fact that we are using decimals in our 
present system for convenience and conse- 
quently save time? There must be some 
advantage, or it would not be resorted to 
so commonly. Let us imagine, for instance 
(if this is possible), having one of our 
micrometers graduated to 32ds, 64ths, 
128ths, etc. I don’t believe there are many 
who would enjoy using it and performing 
such mental acrobatic feats as would be 
required. I fear this question is not re- 
ceiving as much attention as it really 
should from mechanics in general, and 
more particularly from those who are bur- 
dened with a large amount of mental 
work. I hope to hear others express their 
views. Louis DELIvouK. 

Chicago. 





Marking Negatives. 


Editor American Machinist: 

Referring to the inquiry of W. E. Morey 
at page 800, I believe the method adopted 
a few years ago by the Webster, Camp & 
Lane Machine Company for lettering their 
negatives will be of interest to him. On 
all of our negatives the background was 
stopped out, thus producing a white sur- 
face for background. In order to produce 
the lettering we made a stencil by taking 
a fresh piece of ordinary carbon paper, 
such as used by typewriters, putting it in 
the machine between two pieces of light 
paper, then writing the description desired 
so that it would read properly from the 
back of the carbon paper. A little prac- 
tise enables the operator to so gage the 
stroke as to take off all of the carbon from 
the paper, thus producing a good, clear 
stencil. The film of the negative is then 
scraped off from enough surface to pro- 
vide room for the lettering, and the carbon 
stencil is then gummed to the negative. 
This produces nice, clear, black letters on 
the white background, and is found very 
satisfactory. J. H. Stratton. 
Editor American Machinist: 

Referring to the inquiry about marking 
negatives, at page 800, I would say that 
this can best be done when the negative is 
made. In arranging the subject for photo- 
graphing for commercial purposes, the 
negative number or title may be neatly 
marked on a board with a brush or with 
pattern letters, using either white letters 
on a blackboard or the reverse, as the sur- 
roundings may determine, to give the 
Place this board so 


greatest clearness. 
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that it will be photographed at the desired 
point near the edge of your negative and 
the trick is done. A. G. Ho_MAN. 


Editor American Machinist : 

At page 800 Mr. W. E. Morey asks for 
a method of marking negatives, and I sub- 
mit the following as a neat and convenient 
way of doing it. 

The accompanying illustration is a re- 
production of a print from a marked nega- 
tive. 

Rule off on the film side of the plate the 
space where the title is to go, preferably in 
one corner, and scrape the film away with 
a knife so that the glass is perfectly clear. 
Cut 2 piece of white bond paper slightly 
larger than the blank space on the plate. 
Put the title, photo number and other 
desired information on this slip of paper 
in black india ink. Paste this label on the 
film side of the negative with the lettering 
next the glass, using transparent negative 
varnish for an adhesive. If the negative 
has been painted out, a wide margin may 
be left on the label and the adhesive ap- 
plied only to this margin. The negative 
may now be printed from in the usual 
manner. 

If the plate is unusually dense and the 
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definitely without cracking. Both opaque 
and shellac should be applied to the film 


side of the negative. 
B. C. Wooprorb. 





Standardizing Abbreviations in Technical Papers. 
Editor American Machinist: 

At page 719 appears an advance copy 
of the committee’s recommendations on 
standard abbreviations, etc., for the “Pro- 
ceedings” of technical societies and other 
technical work. I say ‘technical societies,” 
because it is obvious that the action of 
the senior societies of America will form 
a model not only for almost all other so- 
cieties in America, but, to a greater or less 
extent, in other countries. 

I wish to take advantage of the editorial 
footnote and offer a few criticisms on this 
report, the more so as this very question 
of abbreviations, symbols, etc., has been 
worrying me not a little for some time 
past; and the reason for this is twofold. 
In the first place, you have been good 
enough to publish from time to time vari- 
ous small items I have contributed to 
your paper. In these I have endeavored 
to conform, as nearly as I could, to your 
style in order to reduce, if possible, the 
labor in preparing the copy. Whether I 





REPRODUCTION OF A PRINT 


title prints too dark, a layer of paper can 
be placed over the label and the color of 
the title regulated as desired. It will be 
found desirable in many cases to have 
labels printed and cut to size so that it is 
only necessary to fill in a brief description 
or number with drawing ink before attach- 
ing to plate. All titles will then present 
a uniform appearance. 

In painting out a negative so that the 
background will print white, it is custom- 
ary to use a preparation called opaque 
which is mixed with water to form a thick 
paste and is applied with a brush or old 
ruling pen, large blank spaces being cov- 
ered with orange or black paper to prevent 
the passage of light. This method has 
given a great deal of trouble from the 
cracking of the opaque and the tearing of 
the paper necessitating frequent renew- 
als. A superior method, which avoids this 
trouble, is to use the opaque simply to 
outline the machine photographed and to 
cover the background with ordinary black 
shellac applied with a camel’s-hair brush 
put on thick enough so that no light will 
show through the plate. The shellac gives 
a smooth flexible coating which lasts in- 


FROM A MARKED NEGATIVE. 


have succeeded or not I cannot say, but I 
trust my small efforts in this direction 
have been appreciated. 

My other reason for venturing to criti- 
cise—not necessarily adversely—this 
port, is of much greater importance. Early 
last year it was reserved for one of those 
geniuses—Heaven bless them!—who can 
think of the right thing at the right time. 
to suggest that we in Rugby, boasting of 
two engineering establishments, not in- 
cluding the railway repair shops, should 
aiso have an engineering society, partly to 
beguile the tedium of the winter by 
“shop” talk, and partly to show the world 
what a progressive and important engi- 
neering center Rugby is. The winter that 
is now of the past saw our first series of 
meetings, and saw also how the enthus- 
iasm that is born of ignorance became 
sobered down in the “sadder and 
man,” as evening after evening was spent 
in preparing copy, discussions, proof- 
reading, and the hundred and one—say, 
rather, thousand and one—things which 
worry the life of those who prepare “pro- 
ceedings” in their spare time; for in a 
weak moment I had undertaken the duties 


re- 


wiser 





a 











July 14, 1904. 


of “honorary recording secretary.” Now 
that the sessions are over and I have 
reached the index, I have time to take 
stock of the unavoidable inconsistencies 
which have crept into the volume. ‘Un- 
avoidable,” because many points had to be 
settled with the printer on the spur of 
the moment over the ’phone. 

The experience in preparing this vol- 
ume of “Proceedings” has had the effect 
of crystallizing many points relating to 
the abbreviations and symbols used. For, 
in spite of the fact that it consists of only 
about 200 pages, it entailed a great 
amount of labor, ds we held meetings 
every fortnight, and the speakers aver- 
aged 10.4 per paper. The results of my 
experience I therefore propose, with your 
kind permission, to give now. 

In the text it is usually best to spell out 
and not to use abbreviations; but the 
example given in (1), page 719, seems to 
me to be unfortunate, for the reason that 
a distinction should be made between de- 
rived units with special names and those 
which may be called descriptive units. By 
the former are meant such units as horse- 
power, kilowatt, etc., and by the latter 
revolutions per minute, miles per hour, 
etc. The first should have capitals, even 
when spelt out, and certainly when ab- 
breviated; thus: 10 HP, without either 
period or space between the letters, not 
10 h.p. The English institutions adopt 
methods which differ from one another in 
some slight respect. For example, the 
Institution of Civil Engineers would 
write 10 HP, as above; the Institution of 
Mechanical Engineers, 10-H.P., putting a 
hyphen between the number and the H 
and a period between the H and P; the 
Institution of Electrical Engineers would 
put 10 H.P., leaving out the hyphen. 
“Hiitte” adopts the method suggested 
above, viz.: 10 PS (Pferdestairken). 

But this is not all, since it rarely hap- 
pens that one writes of horse-power in 
general without stating whether the power 
is measured at the piston or at the shaft 
or at the switchboard. Here again is a 
want of uniformity among the English in- 
stitutions. The Civil Engineers, with a 
correctness which can only be commended, 
spell the qualifying word out, thus: 10 
indicated HP, using a lower-case charac- 
ter for the initial letter because indicated 
Horse Power is not a unit, the word “in- 
dicated” merely explaining that the power 
is measured on the piston. The other two 
institutions merely prefix the letter I or B 
or E, as the case happens; thus: 10-I.H.P. 
For ordinary purposes in the text the 
method used by the Institution of Civil 
Engineers certainly seems the best, and 
where it is used for formulas or in mathe- 
matical expressions where the words in- 
dicated, brake or electrical, are too long 
to spell out, a lower-case initial 


letter 
should be prefixed to the unit abbrevia- 
tion, thus: 10 iHP. The method used by 
“Hiitte” is hardly as good; here the dis- 
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tinguishing letter is added as a small suf- 
fix, thus: 10 PSi. 

There appears even a greater diver- 
gency of opinion in the writing of what I 
have called descriptive units, than in the 
special units already referred to. To be- 
gin with, descriptive units are always spelt 
with lower-case characters; hence lower- 
case characters should be always used in 
abbreviations. As to exactly what these 
abbreviations should be and how they 
should be put together, is a matter which 
sadly requires some kind of system. Here 
I shall refer only to the method of writ- 
ing the compound abbreviations, leaving 
the abbreviations themselves for the 
nonce. The most ingenious method of 
expressing descriptive units that I have 
come across is to be found in “Hiitte.” 
An example or two will explain. A fall- 
ing body at the end of the first second 
has attained a velocity of 9.81 meters per 
second; the abbreviation would be written 
thus: 9.81 m/sk., which is, of course, a 
strictly correct way to write it. The ac- 
celeration due to gravity would be writ- 
ten: g = 9.81 m/sk’, or, leaving out the 
stroke, g = 9.81 m sk~ ’, leaving a narrow 
(or “en”’) space between the m and sk. 
Stresses are written kg/qcem., kilograms 
per square centimeter; Steam Consump- 
tion, Kg/PSi, kilograms of steam per in- 
dicated Horse Power. In all cases the / 
is used in place of the word per or letter 
“yp.” Indices are never used for express- 
ing area or volume; thus, area is written 
qcem, square centimeter; volume, 
cubic meter, etc., and not cm’ or m*. 

With regard to the example chosen in 
(3), viz.: the Heat Unit, it can safely be 
said that no unit more abused 
by authors, editors and printers than this 
one. One writer, indeed, questions 
whether it is a unit or not,* and adds a 
hit which is too good to miss, so I give it 
here. 


cbm, 


has been 


“The Institution of Civil Engineers 
has recently recommended officially that 
‘British thermal unit’ be shortened 
B. th. U., as opposed to B. T. U 
stands ‘Board of Trade 
irregular and barbarous name for 3,600 
joules. No doubt British thermodynami 


into 
.. Which 


for Unit,’ an 


cians are getting so efficient in manipulat- 


ing their units that inaccuracies due to 
the interchangeable use of the British 


thermal and Board of Trade unit are be- 
coming perceptible.” As an Englishman, 
I ask why in the world has the 
“British” tacked on to this 
the Americans re- 
ligiously designate it as a British unit—I 
wonder if in sarcasm. I will not worry 
you further about this point, except to 
remark that in my own work I use WE 
to stand for the amount of heat required 


word 
been poor, 


despised unit? Even 


to raise one kilogram of water through 
one degree Cent.; and HV for the amount 
required to raise one pound one degree 
Fahr. 

The idea of placing a cipher before the 


* + Entropy’’—James Swinburn. 
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decimal point (11) is good; but with re- 
gard to the decimal point itself, I dis- 
tinctly prefer our English way of putting 
it midway up the figures, and it is cer- 
tainly pleasing to find that so carefully 
edited a journal as the AMERICAN Ma- 
CHINIST is in agreement with this.* 

The committee’s recommendation in 
(12) to use spaces instead of commas in 
pointing off thousands appears to me to 
the 
given by the secretary of the Institute of 
Mining Engineers (page 720), and partly 
because this method should be used only 
in tabulated work, where it is a distinct 
advantage to point off by means of spaces 
every two figures for numbers dealing with 


be objectionable, partly for reasons 


squares, and every three figures for num- 
bers dealing with cubes, thus facilitating 
the use of the tables for multiples and 
sub-multiples of ten. 

There are two or three other points re- 
lating to the editing of ‘‘Proceedings,” but 
not dealt with by the committee, upon 
which I should like to remark. 

(a) It is a great saving to write ex- 
pressions requiring a dividing line thus 


R/T, instead of R the latter way being 


the text. 
expres- 


most awkward to deal with in 
Of mathematical 
sions are used, they should be properly 
written and spaced. 

(b) Papers and discussions should al- 
ways be written in the third person, and 
not in the first. 


course where 


This is no doubt largely 
a matter of opinion, but to my mind a pa- 
per or discussion reads much better in the 
third person than it does in the first. It 
should be the aim of all technical writers 
and speakers to sink their own personality 
as much as possible. In England the In- 
stitutions of Civil Engineers and Mechani- 
cal Engineers adopt the third person; the 
Institution of Electrical Engineers adopt- 


ing the first person, as also does the 
American Society of Mechanical Engi- 
neers, 

(c) If in the discussion the remarks of 
any speaker are carried over on to an 
even-numbered or left-hand page, the 
speaker’s name should be printed at the 


top in small capitals. The want of thi 
simple expedient renders the pages of thie 
discussions in the Proceedings of the 
American Society of Mechanical Eng 
neers as awkward to refer to as a badly 
made index would. [ sincerely hope Pro 
fessor Hutton has not been troubled 
the anathemas I poured on his head w 
studying the discussion on M 
paper on the metric ystem 

(d) An extra lead ould 
in between the end of 
marks and the beginning 
This facilitate the findins 
ning of any member’ 
discussion. The Institut 


cal Engineers allow 
| have lal from 


Vol. 26, p. 1570 
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points that arise in the preparation of 

Proceedings, but will refrain from saying 

more at present, and will wait to see what 

others say. Ernest R. Brices. 
Rugby, England. 





An Oval Chuck. 
Editor American Machinist: 

The accompanying sketches will show 
the essential features of a practical oval 
or elliptic chuck. Perhaps not all tool- 
makers have had much to do with oval 
turning or tools, but those who have had 
to “chop” out oval drawing punches and 
dies, curling tools, or any work of this 
nature, can more readily appreciate the 
value of the device here shown. All of 
the difficulties of this class of work are 
evaded by the use of an oval chuck, and 
the making of an oval die becomes nearly 
as simple as tho it were round. This 
oval chuck is adapted to any kind of turn- 
ing that can be held in ordinary three- or 
four- jawed chucks, strapped on the face- 
plate or otherwise held, without the use 
of the dead center. Any of the regular 
lathe tools are used in connection with 
the work, just the same as for turning 
round work. The one thing absolutely 
necessary is that the cutting point of the 
tool must at all times be kept level with 
the lathe center. To insure this, we gen- 
erally use a surface gage set on the ways 
of the lathe. 

This chuck by its movement determines 
merely the difference in length between 
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gray iron standard forming the base or 
frame of the chuck. This is secured to 
the front of the headstock by screws P 
and also held down by bolt O. In this 
standard A is mounted the dove-tailed 
sliding block B, the sliding being merely 
for adjustment according to the propor- 
tions of the ellipse to be produced. The 
lateral adjustment of this block is by the 
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FIG, 4. OVAL TURNING. 


screws a. With the slide in the position 
shown in Fig. 2, the piece turned would 
be round, but any movement of B to the 
right of this position would make the 
work elliptical, the difference between the 
major and the minor diameters increasing 
with the distance to which B is moved to 
the right, and when the block B comes in 
contact with the lug at the right the limit 
of ellipticity is reached. The projecting 
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which has a dovetailed base sliding be- 
tween them. The thickness of the plates 
K is a little less than that of the sliding 
block C, so that when H, if required, is 
swung around, it will clear them. H has 
a little hub which centers it in C, and it is 
held to C by the two bolts J. The thread 
on the hub of H is the same as L the 
main spindle, and it takes any chucks or 
face-plates that may be fitted to the lathe. 
The curved slots for the bolts J are to 
allow H, with its chuck and its piece of 
work mounted upon it, to be turned so 
that the elliptical axis of the work will 
coincide with the elliptical movement of 
the apparatus, and when this is adjusted 
the bolts J are tightened. At the back or 
inside of the sliding plate C are fastened 
at each end by the bolts F the blocks E. 
The inner faces of these blocks E opposite 
each other are flat, and against these slide 
the blocks D, the round rods G soldered 
into the faces of E serving as additional 
guides for the blocks D. The inner sur- 
faces of the blocks D are circular and fit 
the round surface b of the eccentrically 
adjusted block B. The little screws e 
give a slight lateral adjustment to the 
screws F and through them to the blocks 
E, so that the sliding blocks D will have 
no play or lost motion while free to slide 


against E and also to turn on b. Fig. 3 
shows D and E separately. To permit 
the requisite end movement of C the 


round flange of J is notched out at M, 
Fig. 1, sufficiently to permit the part N 


tad | a 





A 




















the major and the minor axes of the 
ellipse, the actual size of the ellipse pro- 
duced, or its outside dimensions, depend- 
ing entirely upon the difference from the 
center at which the point of the tool is 
set. The cutting may of course be either 
external or internal. 

Fig. 2 is a front elevation of the oval 
chuck in its neutral position, and Fig. 1 
is a vertical section of the same. A is a 



































AN OVAL CHUCK. 


part b, Fig. 1, of the sliding block B is 
round and upon the external round sur- 
face ride the sliding blocks D. Upon the 
lathe spindle L is screwed the hub and the 
round flanged piece J. The diameter of J 
is the same as that of the outside of the 
plates K, Fig. 2, which are fastened by 
screws on to the face of J, these plates 
not showing in the section, Fig. 1. The 
plates K hold on the sliding piece C, 
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of blocks E to clear. When the lathe 
spindle LZ is put in motion the chuck car- 
rier H also is rotated, but it has at the 
same time the constantly changing lateral 
motion which produces the required ellip- 
tical outline. Fig. 4 shows six positions 
during one-half of a revolution of an 
ellipse of rather extreme proportions. 
One might think that in a fixture of 
this kind, where there are so many slid- 
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ing parts and places where lost motion 
might occur, the fixture would be a frail 
affair; but when the parts are adjusted 
properly it is surprising how rigid every- 
thing is and what large and smooth cuts 
can be taken. U. MENDER. 





A Triangle for Equivalent Geometrical Figures. 
Editor American Machinist: 

On page 412 you describe a triangle 
patented by J. C. Wiltmore, by the aid of 
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verse problem is solved by an obvious in- 
version of the method just described. 

To divide a line in extreme and mean 
propertion is an easy matter when this tri- 
angle is available: Let A B, Fig. 4, be the 
line to be divided. From A draw AC at 
30 degrees and, applying the triangle to 
the point B, obtain C. Then use the tri- 


angle again as shown, obtaining the re- 
quired point D dividing the line AB in 
extreme and mean proportion. 
M4 
——-- —>; 
Cc 
% 
> 
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which a square can be constructed equal in 
area to a given circle, etc. There is no 
doubt that such devices are very old, but 
those interested in such things will find 
precisely the same triangle described in 
The Engineer or Engineering, of London, 
some twenty-two years ago. My purpose, 
however, is not to show that Mr. Wiltmore 
can have no patent in the triangle de- 
scribed, but to point out that in one case 
at least a better use can be made of the 
instrument than he describes. 

In the first place it should be said that 
the triangle can be readily constructed by 
drawing a right-angled triangle having a 
base of 44 units and a perpendicular of 23 
units. Then to construct a square equal in 
area to a given circle: Draw the circle 
and place the hypothenuse of the triangle 
on the diameter. Then S will be the 
length of the required side, Fig. 1. 

To construct a circle whose area shall 
be equal to that of a given square: Let S, 
Fig. 2, be the side of the given square. 
Apply the triangle to the two ends of S, 
as shown, and the intersection of the hy- 
pothenuses will give the center of the re- 
quired circle. By this method it is not 
necessary to construct the square as on 
Mr. Wiltmore’s plan. 

To find a straight line equal to the cir- 
cumference of a circle of diameter D: On 


the straight line AE set off A B=2D. 
Apply the triangle as shown in Fig. 3 and 
from A draw AC and from B draw BC. 
Reverse the triangle and draw C E, giving 
A E, the required circumference. The con- 





There are other special triangles for sim- 
ple circle squaring, etc., but the foregoing 
appears to cover the most practical re- 
quirements of the draftsman. M. E. 





Grinders’ Troubles. 
Editor American Machinist: 
much interested in “Grinders’ 
Troubles” at page 690 and offer a few of 
my own experiences along this line: Some 
number of shafts to 
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GRINDERS’ TROUBLES. 





grind as at A, which were so large for the 
machine that they had to be ground on 
steady rests. After taking two or three 
cuts we would find the overhanging end 
running out 1-64 inch, and all our efforts 
to cure this seemed of no avail, for as fast 
as we would bend the shafts they would 
run out again as soon as we began grind- 


ing. Finally we succeeded by bending 
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them first too far and then bending them 
back; after this we had no trouble. 

Very often when the work shows bad 
chatter marks, and the nature of the work 
will not permit back rests, the difficulty 
can be overcome by changing the speed of 
the work. We have a large quantity of 
Corliss valves to, grind which vary in size 
from 3% inches diameter by 18 inches long 
to 8% inches diameter by 48 inches long, 
and on all these sizes, both admission and 
exhaust, shown in section at B and C, re- 
spectively, they will grind .oo1 smaller in 
center than at each end. I would like some 
reader to offer an explanation. 


C. W. Henry. 





Terence Moriarity’s Cold Saw. 
Editor American Machinist: 

At page 864 I told you about the phos 
phor bronze hubs. One day, in an un- 
guarded moment, I brought a copy of the 
AMERICAN MACHINIsT into the shop. Mr 
Moriarity borrowed it, and found an ar 
ticle on “Modern Methods,” 


a harmonious chord in him, and forthwith 


which struck 


the shop was beset with modern methods. 
Moriarity think that any 
from the old methods, either for 


seemed to 
chang« 
mithids.”’ 
the 
hubs, and was making the axles for them 
For this we 
rolled for the front and rear hubs respec 


better or “mothern 


[I had finished with the turning of 


worse, Was 


used 5-16 and 3% inch cold 


tively. 


I measured the length and then cut 


through with a hack-saw (we had no hole 


in the lathe spindle, as I told you before, 


so it was impracticable to cut off in the 
lathe). I would then thread them with 
an old pair of open dies that Moriarity 
had brought with him from the ‘ould 
sod.” 

“Dixie, me maan, how long does ut 
taake yez to cut aff an’ tread wan o’ thim 
axles?” 

“About twenty five minute 

“An’ how long do th’ cuttin’ aff 
taake ?” 

“About five minute 

“Thot’s too long; phwat yez waant is 


d Mie woif’s cousin 


Pincoyd, an’ 


mothern mith 


Dinny, wurrl he do say 


they cut rai in’ oibames an’ th’ loike 
wid a circla saa. If thim domd green 
horns an’ Pol an’ Ojitalians kin saa 
oibames, O1 kin saa stale.” 

So Moriarity stepped into the office and 
drew five dolla out of the petty ca h 
an‘l went out The next day in expre 
wagon drove up to the door and delivered 
an old circular saw (for wood), with 
teetli pitched about 2% inches apart. Th 


old wooden table had a slot in it about 
inches wide, which had been wor rT 
wabbling of the saw. 


“Dixie, me maan, drap tl 


thus saa put oop.” So I dropped 
I was at and set to, to erect tlr ( i 
lar saw. 

“I’m ready to put the pu 
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Mr. Moriarity. What speed do you want 
the saw to run at?” 

“Thot’s th’ crucible pint, Dixie. Th’ 
shpade o’ thim saas shud be no liss nor 
no more nor tree tousand. Me woif’s 
cousin, Dinny, says twinty-foive hunder, 
but he’s cuttin’ big stuff. Ye know yer- 
silf, fer Oi larned ye, af yer turnin’ wan- 
inch stuff ye shpade yer lay up more nor 
af you’re turnin’ tree-inch.” This Solo- 
monic reasoning could not be refuted; 
but what the diameter of work in a lathe 
had to do with the diameter of a piece to 
be cut by a saw, I failed to see. 

Se I put the correct pulleys on and spun 
the job out till a little before 6 o'clock. 
The next day Dixie had an acute attack of 
cold-saw-fobia. On the day following, as 
I passed through the office, I saw Mor- 
iarity with the left side of his head ban- 
daged up and his right arm in a sling. 
The topography of the shop was changed. 
On a spike in the wall hung the “saa,” 
with one tooth gone and several others 
showing pathetic signs of (that only too 
common human failing) trying to bite off 
more than it could chew. 

Over at the boiler in a heap, chopped 
into kindling wood, lay the saw bench, 
ready for the new fire on Monday morn- 
ing. The bar of %-inch cold rolled, where 
the saw struck it, made a dive into the 
2-inch slot in the table; the short end 
(about 3 feet long) struck Moriarity on 
the left side of the head as he leaned over 
the saw bench, while the long part in his 
right hand brought his right arm up 
against the saw. Luckily the belt slipped 
or broke at this point, so a slight gash in 
Moriarity’s right arm was all that re- 
sulted. 

From that day on till the final cata- 
clasm no “mothern mithids’” were en- 
couraged by the firm of Terence Moriar- 
ity & Co. DrxIe. 





Improved Screw Milling Cutter Arbor. 
Editor American Machinist: 
The small screw arbors on the milling 
machine were a constant source of trouble 
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along and the small screw arbor made on 
a different and a more satisfactory plan, 
as shown by the sketch, was adopted. 

The arbors were made full size, not 
using a collet at all. While they are as 
large as the hole in the spindle the outer 
end is quite small—in fact, can be as small 
as need be. 

Sketch Fig. 1 shows an arbor that is 
used in a hollow spindle machine and is 
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fine pitch, the nut will set up and hold the 
cutter better than coarse threads. If the 
thread strips or breaks, a new rod is easily 
put in. I am willing to concede increased 
first cost, but if used much it will pay 
good dividends. G. SCHNEIDER. 





Five-Spindle Tapping Fixture. 
Editor American Machinist: 
The accompanying illustration shows a 
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FIVE-SPINDLE TAPPING MACHINE. 


usually removed by driving on a rod pass- 
ing through the spindle. 

Sketch Fig. 2 shows an arbor with a 
tang and which is usually removed by 
using a drift. 

When using the ordinary screw mill on a 
solid thread arbor, the mill must be put 
on, so that when it is cutting it will tighten 
up, altho I have had many jobs when I 
would like to have been able to put the 
mill on wrong side out, especially if it was 
an angular mill. But it is almost, if not 
quite, impossible to keep it on and do 
work. I have also seen small cutters 
screwed up so tight by the work strain 
that one or more teeth would be broken 
off in removing the cutter; while with the 
arbor made as shown the cutters can be 
put on either side out and do work. If 
the spindle runs against the thread it will 
tighten with the work; but when the cut- 
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IMPROVED MILLING ARBOR FOR SCREW 


and delay caused by the thread stripping 
or the thread end breaking off, and one 
was as bad as the other. If made of tool 


steel, the ends broke off; if made of ma- 
chine steel, the ends bent and the cutter 
But one day a new idea strayed 


wabbled. 





FIG. 2 
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CUTTERS. 


ter is put on so the work would tend to 
loosen and run the cutter off, it will be 
necessary to set the nut and cutter extra 
tight. Instead of trying to remove a tight 
cutter in the usual way, loosen the nut at 
the back end. If the threads are made a 


fixture’ for small work which is easily 
made as well as inexpensive. The gray- 
iron frame a may be placed and fastened 
to a bench with two screws in the holes b. 
In front it is hollowed to retain the oil 
when tapping. In the center a stud c is 
driven in tight; on the end of the stud the 
gear d turns against the shoulder of the 
stud and is held in position with a washer 
and nut e. The gear d is made of ma- 
chinery steel with a handle f screwed in 
it. On the frame a are placed five spin- 
dles for tapping different sizes without 
changing taps for each operation. One 
spindle is shown in section, a bushing g 
is driven in the frame. The spindle h 
carries in its forward end a split chuck, 
spring tempered, which grips the tap and 
holds it in position when tapping, while 
the rear part is threaded to receive the 
knurled cap 1; this tightens tae spring 
chuck which holds the tap firmly. A ring 
j is driven on the spindle between the 
frame and the gear k to keep the gears in 
alinement with each other. The gear k 
is keyed on the spindle, and held securely 
with a washer and a nut on the end. By 
turning the gear d with the handle, the 
operator can feel the tension on the tap 
and thus be able to prevent many break- 
ages. This fixture will drive taps up to 
4 inch, and any number of spindles can 
be placed in the frame by having one spin- 
dle longer than the other, providing of 
course that there is room enough for the 
work to clear the taps which are not in 
use. A. L. Monrap. 





Vanishing Material and Tools. 
Editor American Machinist: 
Many old firms point with pride to the 
small numbers of men on their “non-pro- 
ductive” staff. An old-style firm will, per- 
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haps, get along untrammeled by intricate 
systems and with half the number of clerks 
employed in a modern-style place of the 
same size. Occasionally, however, an old 
firm finds it necessary to institute a new 
system of costing, when many surprising 
facts are brought to light, and among them 
the possibility of material, tools, etc., van- 
ishing into “thin air.”” Then, perhaps, they 
may be brought to see that another man 
on the non-productive list would save what 
may be a serious loss of material, etc. 

A Midland tradition tells of two Lan- 
cashire boilers being built—presumably un- 
der a foreman’s direction—in a firm’s yard 
and shipped off to oblivion on the firm’s 
trucks drawn by the firm’s locomotive. An 
inquiring spirit connected with the works 
could afterward find absolutely no record 
of the work in the firm’s books and could 
find no man on the works who would 
acknowledge the existence of the boilers. 

Such a state of affairs is practically im- 
possible now, but firms attempting to cost 
all material should look very carefully into 
the causes of a certain percentage of stock 
vanishing into thin air. Petty thefts, if 
general, may be a serious consideration. 
Files, hammers, chisels, drills, screws, 
nails, wire, sheet metal, and so on, may 
be eaten up as much as 50 per cent. faster 
than necessary. The obvious cure for this 
is to cause everything to be properly ac- 
counted for, a thing which is still very fre- 
quently left undone where the staff is small. 

Again, apart from faulty castings, wast- 
ers find their way from the machine shop 
into the cupola, a convenient river, or into 
holes and corners in a way that would 
astonish the directors of a firm who have 
to pay for them. Yet it is pretty sure to 
occur where there are apprentices, and it 
would not occur so frequently were they 
prevented from helping themselves to new 
castings or forgings to replace the spoiled 
ones. 

A clerk’s wage is usually so small that 
a man, who may be called a storekeeper’s 
assistant, by keeping proper order and re- 
ceipt books or papers for all material and 
tools used will effect a considerable saving 
and will also be enabled to discover the 
causes of the mysterious vanishing of ma- 
terial and tools. R..D. 5. 

Birmingham, Eng. 





Steel Salesmen’s Stories. 


Editor American Machinist: 

In these days when every shop manager 
or superintendent who lays any claim to 
being up to date and abreast of the times 
has experimented with all the high-speed 
steels on the market and knows the rela- 
tive advantages of each, and the adapta- 
bility of each to his special class of work, 
and just what he can get out of them un- 
der the existing shop conditions, it is 
exasperating to have a steel salesman tell 
him he could do one-third better with his 
(the salesman’s) brand of steel than with 
any other, and should be getting 50 per 
cent. better results. 
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A representative of one of the well- 
known high-speed steels came into the 
shop one day not long ago and gave me 
the usual “song and dance” about how 
superior his especial brand was to any 
other and how insignificant our results 
were to what they might be by using his 
steel. Now, it happened we were using 
his steel on some work, but I did not let 
him know this until he had had his say. 
When he started to take his sample tool 
out of his bag, I said ‘““‘Wait a minute,” 
and sent to the supply room for a new bar 
of his steel. When it came I said, “There 
is your steel; have it forged and dressed 
to suit yourself, then show me.” Well, 
the result was he could not substantiate 
either of his claims, and he had to admit 
there was no apparent difference in the 
results obtained between his steel and an- 
other well-known when tried side 
by side. 


make 
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where I intended to let him demonstrate, 
with instructions to the lathe man to 
“give her all she'll stand.” The result 
was entirely different from what I ex- 
pected. I thought he would at least make 
some kind of a show; but he did not. 
After taking the speed, feed and depth of 
cut, he excused himself on some pretext 
and left in such a hurry he forgot his 
sample tool. This he came back for later, 
when I was away from the shop, and I 
did not see him again. 

Now, what I have been wondering is: 
Does this happen in other shops, and how 
long is it going to take salesmen to learn 
not to make statements they cannot back 
up? J. F. M. 
Obtainable 
Stock. 
Editor American Machinist: 

Enclosed please find table of squares, 


Table of Squares From Round 







































































At another time a salesman came in, which I compiled. This table will be found 
TABLE OF SQUARES 
} 
SHOWING SIZES OF LARGEST SQUARES (CORNERS BEING SHARP) | 
WHICH] CAN BE OBTAINED FROM ROUND STOCK | 
en Se | 
Diameter Diayicter Diameter | 
Diameter Decimal: ae Diameter Decimal poms Diameter Decimal or ee 
Aah awe inl peearorr ell 
of Stock | Equivalent —— / , of Stock Equivalent | : of Stock Equivalent r |} 
4 125 0883 it 1.0625 | 1.7551 2 2.000 | 1.414 
a 1875 325 43 1.125 7953 Qi 2.0625 | 1.45814 | 
' 
: 250 1767 } t 1.1875 8395 2} 2.125 | 1.5028 
i Gy peony op . | 
o ! 3125 | .2209 | 1 1.250 8837+} 2 | 2.1875 | 1.54654] 
fee Semis (Rete a | 
1] | | 
my) .2651 | 1; 1.3125 | 92795 || 3: | 2.250 | 1.5907 °| 
scinige | | ] | | 
wn (| 2 or ~ ‘ , 
K | 4875 | 3095 + | i; 1.375 721 2) | 2.3125 1.6319: | 
| —— iT | + } j 
~Or HT Q°% | > rs one Pt 
: } 500 | ° Sede | 1; | 1 oid | 1.0163 2 2.375 1.6791 
I | l | 
5 5625 | avt6 : 1 1.500 | 1.0605 3; | 2.4875 | 1.72334] 
4 | 625 | .4418+ | 1 1.5625 | 1.10467] 23 2.500 | 1.7675 
_ =e | 1 
| | aii eo 
i | 6875 |.4860! |} 12 | 1.625 | 1.1488 2 2.5625 | 1.8116 
= : ‘8 al | | i 
| * | .950 | .5802+ | 1” | 1.6875 | 1.1930 2 2.625 | 1.855 
tye —e r I 
i | gi25 | .57u4s |} 12) | 1.750 | 1372+] 2" | 2.6875 | 1.9000 
: | ,875 .6186 1; 1.8125 | 1.2814 2 9 750 1.9142 
. ' 
| += 9375 | 6628+ | 1: 1.875 + | 1.3256 2) 2.8125 | 1.9884 
| 4 | 1,000 | 707 3 1.9375 | 1.3698 2 9.875 | 2.0326 
| ee i Tt e 2.9375 | 2.0768 
| Multiply Diameter of | = 
| Stock by the Constant .707 tie . 000 
Exaniple +° .750 x 707.5025 
| l 
gave the same kind of a talk and asked of especial value to milling 1 
permission to take the sample tool he shaper hand Rost. A. I 
had with him to the forge room, and, Chicago, I]] 


after treating it, show what he*could do 
with it. This I readily granted, but 
while he was gone had another piece of 
steel of- the same size, but of another 
brand, gotten ready and put in the lathe 


Navy Yards as They Are 
Editor American Machinist 
The average citizen tl 


ed States navy yards are ru 
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supply jobs for a more or less incompetent 
lot of political loafers whose prodigality 
with the people’s money is without ques- 
tion; that as the taxpayers’ money comes 
easily into the coffers of the country it is 
likewise given the fairest possible chance 
to go easily through the departmental rat 
holes, among which are the navy yards. 
While this probably was the case years 
ago and was no doubt the origin of this 
unbelief in the economics of things gov- 
ernmental, it is, however, not the case now. 
In the first place all supplies are bought 
from the lowest bidders—altho that article 
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bottom of the cylinder. Then the proposi- 
tion of cutting the two rings through the 
wall of the inside cylinder was rather a 
hard one, as the rings had to be a given 
distance from the bottom. The tool which 
cut the rings is shown at Fig. 2, and con- 
sists of a crucible steel body A with a 
shank to fit the turret, with a square hole 
mortised in it for the cutting tool B and 
a slot milled in it to allow the handle 
the swinging movement necessary to turn 
the center piece C about one-sixth of a 
complete turn. This center piece C is a 
piece of crucible steel turned to fit easily 
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which is lowest in first cost is not neces- 
sarily the cheapest. It is also true that 
the cost of every job is estimated before 
the work is begun, be it a $5 repair on a 
bilge pump or the building of a complete 
set of engines such as the Brooklyn navy 
yard is now building for the battleship 
“Connecticut”; and furthermore, one who 
makes the estimate is liable to get into 
serious trouble with the navy department 
should the actual cost of the work exceed 
the estimated outlay. 

It is not at all unusual for the different 
navy yards to bid against each other on 
jobs of considerable magnitude. The yard 
submitting the lowest bid, other things be- 
ing equal, is awarded the contract. Fur- 
thermore, the navy yards, in order to avoid 
laying off valuable men, frequently make 
supplies, in competition with the open mar- 
ket. This is being done at present in the 
Brooklyn Navy Yard with a lot of bronze 
valves which would do credit to a con- 
cern specially equipped for the work. 

DIxIE. 





Tools for a Turret Lathe Job—Setting a Milling 
Cutter Central. 
Editor American Machinist: 

The accompanying drawings will, I hope, 
give a fair idea of the tools we used on a 
special job. Fig. 1 shows the work to be 
done which was, as shown, in the form of 
two cylinders, one inside of the other, held 
together by a series of webs. The cylin- 
der was bored in the turret lathe with 
boring tools of the usual design which will 
not require any explanation: but the dif- 
ficulty lay in cutting the gain at the bot- 
tom of the thread so a threaded plug hold- 
ing a valve could be screwed down to the 


THE WORK TO BE DONE, 
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at the bottom of the thread. This tool 
consists of a crucible steel body F with 
shank to fit the turret. This body is bored 
out eccentric from the front end to receive 
the shank of the cutter G, which is drilled 
and tapped to receive the handle H. The 
body F has a slot milled in it which is 
shown in the end view, and this slot is 
milled somewhat wider than the movement 
of the handle requires so that as the eccen- 
tric cutter G is ground off on a radial line 
with the center of its shank the handle 
may be allowed more movement in order 
to make the cutter cut the required depth. 
I is a case-hardened ring with a slot milled 
to correspond with the milled slot in F. 
I is used simply to regulate the depth of 
cut of gain tool G. The depth which it 
is necessary to cut being determined, the 
ring / is turned around until the side of 
its slot will act as a stop for the handle 
when the set-screw in / is tightened. On 
both of these tools it was found necessary 
to mill a flat on the body close to the cut- 
ters to form a pocket for chips. 

I noticed an old milling machine hand 
do what struck me as a good kink the 
other day. He had a small job on the cen- 
ters of his machine which job he had to 
end-mill a %-inch slot through, and he 


End View 
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FIG. 2. 


in the bore of A. C has a hardened pin 
in it which engages with the slot in B. 
D is a case-hardened screw which screws 
into A and holds the pilot bushing E& in 
place. D has a couple of small holes in it 
to fit a spanner wrench made of drill rod, 
as shown in the front end view, Fig. 2. 
This tool proved to be a very effective one 
for the purpose. In use it was inserted 
into the cylinder until the pilot bushing 
was to the bottom of the cylinder, when 
a steady pull on the handle would force 
the cutting tools into and through the in- 
side cylinder. 

Fig. 3 shows a tool for cutting the gain 
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GROOVING TOOL. 


told me it was very essential that the slot 
should be in the exact center of the work. 
If he had had a mill something like 7-32 
inch or thereabouts, he said he would pre- 
fer to put that through and then work 
the slot out to % inch in order to get it 
central. As it was, % inch was the small- 
est end mill to be had, so he put an old 
arbor in the spindle of the milling ma- 
chine and with a lathe tool clamped to an 
angle-plate he turned it dead true. He 
next selected an arbor which he tested for 
truth and having satisfied himself that it 
was all right, placed it in the milling 
machine centers and with a piece of sheet 
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steel .002 inch thick as a “feeler,” raised 
the table until he could just feel the arbor 
in the spindle and the arbor on the centers 
pinch the sheet steel. Then he carefully 
measured both arbors, found one-half the 
diameter of each, added them together, 
added the .002 inch (the thickness of the 
sheet steel), then raised the table .917 inch 
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the under side to fit the recess at the cen- 
ter of the face-plate or table. A section 
of the fixture at A is shown. We found 
it profitable to make fixtures for several 
sizes of pulleys. By doing this we were 
able to grip the pulley arm near the rim, 
and the cost of fixture is low enough to 
allow each size to have its own. BECK. 
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FIG. 3. TOOL FOR CUTTING GROOVE AT BOTTOM OF THREAD. 
(which was the result obtained) and 


measuring the distance, raised the table 
by the use of a micrometer barrel clamped 
to the vertical slide. He then went to 
work on that slot with the assurance that 
his machine was properly adjusted. When 
the slot was only .00025 inch off 
center. UNcLE JosH. 


done 





Chucks for Flywheels and Pulleys. 
Editor American Machinist: 

These work-holders 
by the sketches are good to hold pulleys, 
flywheels, gear blanks, etc. When run- 
ning a machine | obtained good results 
from their use. 

The heavier fixture, Fig. 1, holds a fly- 
wheel, the wheel being broken away to 


or chucks shown 


show the construction. We always go for 
a three-point bearing, whether planing a 
bed or turning a flywheel, and we here get 
a three-point grip upon each flywheel arm, 
and to spring the work is among the im- 
possibilities. The usual pulley or flywheel 
iS a six-arm affair, and this makes a three- 
The 
fixtures are equally good either upon lathe 
We have known flywheels 


arm grip allowable and convenient. 


or boring mill. 
10 feet diameter to be held by these hold- 
ers while being machined, and the quality 
of the work as well as the time was very 
satisfactory. The elevation of the work 
from the table by the holders allows the 
entire turning and boring to be completed 
at the one setting. The smaller fixture, 
Fig. 2, is a one-piece affair, a three-armed 
projection on 


spider being cast with a 
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German Machine-Tool Business. 

The following interesting account of the 
present condition of the machine-tool in- 
dustry in from Joseph J. 
Langer, United States consul at Solingen, 


Germany is 


Germany: Tool-machinery prices have 
not recovered from the pressure of sur 
plus offers, so that factories have been 
run, not only without profit, but in many 
instances at a loss, although they have 
late. Prices 
have not gone up, because large stocks of 
madhines are still on hand, and American 


been somewhat busier of 


} e.° ° e . 
‘cenfpetition is keenly felt, owing to the 


fact that, as is claimed, the United States 
is placing its surplus output of tool ma- 
The 
Siaft-Japanese war does not appear to 


chides upon foreign markets. Rus 


NxVe affected the manufacture of tool ma 


chinery, except that it has brought some 


orders for war purposes from Japan 


While the matter of forming a combina 
tion is still being discussed among tool 
machine manufacturers for a better unity 
of action, no definite have been 
The 


decreas« d 


steps 


taken. trade balance for tool ma 


chinery nearly 1,100 tons in 
1903, 
decreased export and the other 500 to the 


tool 


of which 600 tons were due to a 


increased import of American ma 


chines. For the first quarter of 1904 th 
import increased from 576 tons to 1,070 


tons; that is, to a considerably greater ex 
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According to press despatches of June 25, 
a court commissioner in Milwaukee issued 
an injunction restraining employing tailors 
from hiring any others than union men, 
the order to stand until further action by 
the court. We are not informed as to the 
basis of this injunction order, no particu- 
lars being given in the press dispatches, 
but certainly such an order is an innova 
tion, and, as it stands, seems to indicate 
clearly enough that if government is to be 
by injunctions some queer results may be 


looked for. 
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CHUCK 
tent than the exports, which 
from 5,555 tons to 6,279 
about time 
ports, while last year the exp 


nine times as mucl the import | 
imports from the | 


then doubled durin 


or I1G04 being 7i 

in 1903; appearance tend 
higher increase | 
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The War Against Catalog Houses. 


A contemporary is devoting considerable 
space to the war that is being inaugurated 
by the hardware retailers and jobbers upon 
what are known as “catalog houses, 1. e., 
merchandising establishments which, by 
buying in large quantities direct from the 
manufacturer and selling close by means 
of widely distributed catalogs, do a large 
cash mail-order business at prices which 
retail hardware dealers, buying through 
jobbers, usually on credit and selling also 
on credit, find it difficult to meet and are 
therefore feeling the competition of. The 
matter has been under discussion for some 
time in “the trade” and finally a confer- 
ence was held in St. Louis about it and 
there was committee report adopted 
which, tho couched in very guarded lan- 
guage, means simply that the associations 
of hardware dealers believe that the hard- 
ware trade belongs to them; that their 
present methods are practically perfect; 
that no one shculd attempt to handle hard- 
ware by any other method; that if anyone 
does attempt it he is to be treated as a 
common enemy and the manufacturers 
who supply such people are to be boy- 
cotted. 

Now of course the fact is that the cata- 
log houses can succeed only to the degree 
that their methods are based upon econo- 
mic laws. That is to say, to the extent 
that they can by their methods reduce the 
cost of merchandising and place goods in 
the hands of the consumer at less increase 
of cost above manufacturing costs than is 
possible by other methods. For years 
manufacturing costs have been reduced 
until they are now in most cases only a 
small fraction of what they formerly were. 
Manufacttrers have simply been compelled 
by competition to constantly struggle to 
reduce their costs. There has been noth- 
ing like a proportionate reduction in the 
cost of handling these goods on their way 
between the manufacturers and the con- 
sumers. The catalog house is nothing 
more than an effort to make some reduc- 
tion there, and it can succeed only by 
making such a reduction and putting goods 
in the hands of consumers at lower prices 
than are possible by present methods. If 
they are able to do this, it will be a good 
thing for both manufacturer and consumer. 
True, the jobbers and retailers may have 
to change their methods or find other lines 
of business; but if so, then that is only 
what manufacturers and their employees 
have been doing right along for years, 
and when they have occasionally com- 
plained of it they have been told that such 
was the inevitable accompaniment of prog- 
ress and that there was no use in kicking 
against the pricks. 

We believe that no one is justified in 
attempting to prevent or restrict the full 
use of improved machinery, but this is 
as true of commercial machinery as of 
machinists’ machinery. What is sauce for 
the goose is sauce for the gander, and no 
one who takes part in such a war as the 
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hardware jobbers and retailers now pro- 
pose to carry on against catalog houses or 
who rails at department stores can con- 
sistently say a word against misguided 
workmen who object to, or try to prevent, 
the full use of labor-saving machinery. 
The principle is precisely the same in both 
cases and always wrong. 





The Moral Effect of a Machine. 


In a certain factory not far from New 
York a machine is to be seen standing 
idle—which, in fact, almost never does 
any work and yet performs an important 
office. This factory buys many tons of 
gray iron castings which have to be 
worked in the factory in various ways. 
Formerly these castings came in all sorts 
of ways with regard to hardness. Some 
of them were so hard as to be practically 
unworkable, and when complaint was 
made of this there were all sorts of ex- 
cuses and chemical analyses were given to 
show that the iron ought to be all right. 
The machine in question makes an auto- 
graphic record which indicates just how 
hard a casting is. After it was installed 
these autographs made by the castings 
themselves were shown to those who 
made the castings, and it was explained to 
them that no analyses or statements re- 
garding the composition of iron would do. 
The castings simply told their own story 
and in their own way, and that story 
would be accepted, and all castings that 
were above a certain degree of hardness 
would surely be returned. The presence 
of the machine is now all that is neces- 
sary and the castings come all right; 
those who work them and pay for them 
don’t care what their chemical constitution 
is, they simply want them to be workable 
and otherwise to possess such physical 
qualities as will enable them to answer 
their purpose. 





Some time ago we printed a little para- 
graph embodying some statements of Pro- 
fessor Tait about the compressibility of 
water. In our columns the familiar name 
of the eminent scientist was printed Toit, 
and now this same Professor Toit is hav- 
ing his innings in the columns of our 
esteemed and enterprising contemporaries. 
In glancing over our exchanges we have 
already encountered him half a dozen 
times. This slip of a letter makes an 
identifier of the most satisfactory kind. 





The size of the Railroad Gazette has 
been changed from 15'%4x11 inches to 13x 
934 inches, and everybody is naturally ask- 
ing why it was not made standard size, 
12x9 inches. For convenience of filing 
with its natural associates its present size 
is not a bit better than its former one. It 
seems to us that a chance to secure a posi 
tive advantage and to set a good example 
has been deliberately thrown away. 
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Some New Things. 
RACK CUTTING MACHINE. 

The illustrations show front and rear 
views of a new 6-foot by 8-inch, light pat- 
tern, full automatic rack cutting machine. 
It will cut racks of 
diametral pitch, as coarse as 3 pitch, but 


either circular or 
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that it cannot possibly start its movement 
until all previous movements have been 
completed. A funnel-shaped opening un- 
der the cutter :eturns the chips and oil to 
the strainer in the bed. A large rim round 
the bed prevents oil and chips from falling 
upon the floor. 

















RACK CUTTING 


is intended for light work, such as print- 
ing-press racks, notching scale beams, etc., 
great accuracy The 
machine can also be arranged for metric 
divisions if desired. 
started from either end, so that it is not 


where is required. 
The spacing can be 


essential to run the table back after each 


MACHINE. 


FRONT VIEW. 


There are several changes of feeds; the 
quick-return, however, remains constant, 
it not being affected by any change in the 
feed. 
reclamping the blanks. By a simple ar 
rangement the both 
be adjusted lengthways in the bed, so that 


Racks of any length may be cut by 


screw and table can 

















RACK CUTTING MACHINE. REAR VIEW 
length has been cut, it being necessary should the s g of the 1 lot 
merely to reverse the spacing mechanism. rect, they « be adjusted to p ! 

The rack blanks are held in a vertical length ifter they are « ed 
position, and the cutter slide travels verti able 
cally, forcing the work down against the The table sto automatically at 
table, the feed mechanism is so arranged end of its travel. The light-pattern m 
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chine is made in 4, 6 and 8-foot lengths 
and is built by Gould & Eberhardt, New 
ark, N. J. 


A SPEED VARIATOR. 

The illustrations show a speed changing 
The 
2, is driven by means 
On the shaft 
A are mounted three pairs of spur gears 
CDE. is secured to the shaft 
A while the pairs D and E are each a run- 
ning fit on a sleeve on the shaft A. 


shaft F 


device applicable to machine tools. 
main shaft A, 


Fig 


of a friction clutch pulley B. 
The pair C 


Ona 


second are the two pairs of: spur 


iT 
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they are from the fixed gear C on the shaft 
A. For instance. if tumbler gear J is 
meshed with the small gear of the pair C 
its speed will be less than if meshed with 
the large gear of pair C. If meshed with 
large one of pair D, then the speed from 
the large gear C is lowered by transmis- 
sion through small gear of C into large 
gear of G and from the small gear of G 
into the large gear of D. The speeds as 
arranged are in geometrical progression 
from 280 turns per minute to 28 per min- 
ute. The upper part of the shifter L, Fig. 
4, is pivoted to the toothed rack M, when 
the shifter is pulled at right angles to the 
main shaft the upper part moves this, 
which engages with the gear wheel O, 
which in turn reciprocates the toothed bar 
P, which actuates the opening and closing 
mechanism of the friction clutch, see Fig. 
3. The member N of the shifting device 
operates the tumbler gear. At the top of 
the front plate, Fig. 1, there are six milled 
notches Q which correspond in center 
distances with the face center dis- 
tances of the variable-speed gears. These 
notches act as locators for the tumbler 
gear and also gage the depth to which the 
tumbler gear engages with the variable 
gears. This speed variator is manufac- 
tured by Roos & Mill, 2010-2012 Central 
avenue, Cincinnati, Ohio. 
CRANKSHAFT COLD SAW CUTTING-OFF MA 
CHINE. 

The illustrations show front and rear 
views of a new cold saw cutting-off ma 
chine, in which the saw spindle is extend 
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blades are keyed on the spindles in addi- 
tion to the four driving pins shown in 
illustration, which pass through both saws 


and through the collars. 
The spindle is driven through gearing 
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cut is made the tables are moved across 
the bed simultaneously, by means of the 
idler and slip gears shown in the illustra- 
tion. 

The machine carries either one or two 




















CRANKSHAFT COLD SAW CUTTING-OFF MACHINE, 


by a phosphor-bronze worm-wheel and 
hardened steel worm of steep lead. 

The saw carriage has variable auto 
matic fecd by means of friction disk and 
power quick return; both of these move- 
ments have an automatic throwout. The 
work tables are arranged so that if the 

















CRANKSHAFT COLD SAW CUTTING-OFF MACHINE. 


ed so that it can carry two saws, thus 
making it capable of taking both cuts in a 
crankshaft web simultaneously. To ac- 
commodate the various widths of crank 
throats, the spindle is fitted with a number 
of spacing collars of different widths. The 


machine is used with only one saw, both 
cuts can be made without unclamping the 
work. When one blade is used the crank 
is set on the V-blocks and the carriages 
adjusted the proper width apart. The 
crank is then clamped, and after the first 


blades, 36 inches diameter, which cut to a 
depth of 11% inches. Machine can also 
be used for cutting off round or square 
stock up to this capacity 

The crankshaft shown in illustratiqns 
was used for testing the machine previous 
to shipment. The machine was merely set 
on blocks and wedged up, being held in 
position by its weight only. 

The web of the crank is 814 inches wide. 
The blades of the Taylor-Newbold saws, 
which are 9-16 inch thick, were set 534 
inches apart. The depth of cut was 5% 
inches; the peripheral cutting speed of 
saws, 55 feet per minute; time required to 
make cuts, 1744 minutes. The stock used 
in this crank was exceptionally hard 
forged steel about .47 carbon. 

This machine is built by the Newton 
Machine Tool Works, Philadelphia, Pa. 
A THREAD CUTTING TOOL. 

The illustration shows a thread cutting 
tool especially designed for Acme and 
worm or other coarse threads. The holder 
A at the front end is shaped to the includ- 
ed angle of the thread it is desired to cut. 
The front end has a clamp both top and 
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A THREAD CUTTING TOOL. 


bottom held in position by a bolt e passing 
through both clamps and the front end of 
the holder 4A. Between these clamps are 
held the two thread cutting tools B. It 
will be seen by looking at the illustration 
how easy it is to grind the two blades so 
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as to give any desired shearing cut to both 
sides of the thread. This tool was invent- 
ed by John Goetz, 100 Lincoln avenue, 
Milwaukee, Wis., and has been tested by 
him during a period of six months at the 


Kempsmith Manufacturing Company’s 
works. 

STEEL RULES WITH HANDLES. 
These handy little rules need hardly 
any description. The knurled handle 
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intended to stand up to severe duty and 
procure the full efficiency of the high- 
speed tool steels. The head is provided 
with a single wide face pulley to be driven 
There are four 
the 
This arrangement 


by a 6-inch double belt. 
changes of back gears operated by 
upright levers shown. 
gives five changes of speed in the head, 
friction pulleys on 
the correct cutting 


which, with two large 
the countershaft, give 








STEEL RULES 


is of milled to an angle of 30 
degrees, with a small teat left in the center 
of the milled part. A hole in the rule goes 


over this teat, and after placing a small 


steel, 


steel spring-washer on the teat above the 
rule, the end of the teat is riveted over, 
the spring-washer retaining the rule in any 
desired position by friction. 
used in any place where a 
and by 


They can be 
rule with end 
placing at an 


graduations can, 


WITH 





HANDLES. 
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the screw being used for screw cutting 
only. The cross and carriage feeds are 


operated by the same friction. The re- 
verse for the turning feeds is provided in 
the apron. Three feeds, or three screw 
pitches, can be obtained without change of 
gears, by-a sliding key in connection with a 
nest of gears on the lead screw. The bed is 
of box pattern. The countershaft is pro- 
vided with a third friction pulley for re- 
versing when screw cutting, These pul- 
leys are self-oiling, as are also the boxes. 
Taper attachment can he furnished if so 
ordered. This lathe, with 8-foot bed, takes 








THE CONVEYOR 


speeds for ten diameters, from one inch. 4 feet between centers. The reduction 


to six inches, inclusive. The spindle is 


made of hammered crucible steel with 14- 
round 


inch hole. It runs in bronze boxes, 


seated. The tail spindle is of large diam 
eter. The carriage has long bearing on 
the ways; it is furnished with a_ plain 
block rest with an extra large tool-post for 


144x%3%-inch The 
giving all shafts having severe 


tool steel. apron is of 


box form 























IS-INCH DRAPER 
angle in many places where such a rule 
cannot be used. They are made in differ- 
ent sets and graduations. The 
tempered and ground to lengths designated 
on them. They are made by W. E. Sev 
erence, Revere, Mass. 
18-INCH DRAPER REDUCTION LATHE. 

The illustration shows the 18-inch 
Draper reduction lathe. This lathe is of 
an entirely new design throughout and is 


rules are 





REDUCTION 


LATHI 


end, The innet 
is bolted to the 


where it engages the 


, 
bearings at each 


rack gear 


point 


rack. The gearing in the apron is of 
wide face and coarse pitch, and all pinion 
gears are of steel, bronze bushed The 


feed mechanism is so constructed that the 
operation of either feed locks out all other 
feeds, and The feed 


from a splined lead screw, the thread of 


screw cutting 


and 24 inches 


manufactured by the 


lathes also made 22 
swing. They 
Draper Machine Tool Company, Worces 


ter, Mass 


are 


are 


A CONVEYOR 


The illustrations show a conveyor in 


vented by James M. Edwards, 211 Sher 
man street, Morris Park, L. IL, N. Y. The 
invention consists of a spiral or helix fast 
ened or formed inside the cylindrical cas 


ing and rotating with it. These casing 


are made in convenient lengths, and are 


coupled together by means of flanged coup 


lings which rotate in ball or roller bear 
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Effect of the War Upon Russian Business 
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FIG, I OIL GROOVE CUTTING MACHINI 
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Vernon, SS. D is opening bids 


nds for a small waterworks 


(Ind.) Metal Bed ¢ 


SOON 100 feet 


The Evansvill mpany 


yuilding a factory 


The Bluff City Shoe Company, Hanniba 


M expects to build a new factory 


The parafline plant of the At 
Philadelphia, has been burned 
Moulding 


burned 


Company 


\ factory of the John ¢ Ileughs 


Company, Rochester, N. ¥ has been 


Che Ideal Acetylene Gas Company will con 


truct 1 manufacturing plant at Yankton 
~ |) 

Phe American Fruit) Product) Company 
Rechester N. ¥ may build another large 
plant 

G. Moal, of Sibley, LIL, is promoting a con 
ern to manufacture seeders at Davenport 
low 

rhe Eastman (Ga.) Cotton Mill Company 
| poses t nstall 3,000 spindles and 200 


liamson Veneer ¢ ompany 


Baltimore Ma has been 


I Oregon and Washington Lumber Com 
ny, Vortland, Ore., will build a large new 
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Che Nebraska Moline Plow Company, Oma 
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nd the machinery put in place soon 
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factory in 
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an electric-light plant in that town whicl 
he will proceed to construct, using wate 
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factory property, with powse plant, In Can 
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Judge Frank S. Rawley, of Terre Haute 
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rhe ¢ tanooga Tent Plow Company 
is erecting power plant and grinding de 
partment, and smpressed r and electrica 
devices W installed pair ng plow 
ind driving ichinery Uhe mprovement 
W involve an expenditure of it $50,000 
It is sti 1 Cha noog ent I 
S Pipe Works S pre ne ’ d i 
ddition to its plat it \ I et d tl 





n South Cl tanooga I I I 1 
n pipe nd | ‘ g 
It s st ed i Youngs wi fe) 
Frank L. Cleveland, who has resigned fron 
the management f he Kast Youngstow! 
Land & Improvement ¢ \ g te 
(upva iS gene i nage pan 
inized to run a t I mpress and g 
it the beginning and a e later to put ir 
a cottonseed oil plant at Bahia Honda, Cuba 


Mr. Cleveland is expected to spend the mo! 


of July purchasing machinery 
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erect a new factory rhe concern, which was ing operations Ww iave been finished by tl * ‘ " | io & ¢ 20 
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1 enlarge s ipacity nd the number of purchased in 1 dk three \\ n 
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whiners stings, ¢ I h ! | ‘ ed Ls I ; o 
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tems, reliable manager, desires new position i 
’ é anager, OsIth to-date drawing room and shop practice; good 
ddres 2 a . . H Ip W d aca ns i p pri >; ZOO 
A idress tox 12 , AMERICAN MACHINIST e ante ° position; references required Box 9, AMER 
W anted Position toolroom or machine Classification indicates present address of MACHINIS1 
shop foreman ; practical; good designer; 10 advertiser, nothing else PENNSYLVANIA 
years as foreman and superintendent; tech T i 
nical education. Address Box 119. Am. M CANADA roolmaker ‘ne gasoline engines and carbu 
. ; retors wantec State experience ; ages 
Position as superintendent or works man Wanted First-class operator for Jones «& Bradford heel Works pon > ste ng — 
ager; good executive ; first-class mechanic and Lamson lathe Apply Ross Rifle Co., Quebe« EOF ne shake eas 
successfully filling former position with lead Canada Chief draftsman on rolling mill and ma 
Ing concern Box 117, AMER MACHINIS' Wanted \ competent foreman to take meree hyge — af Ye oe gp — “6° 
Iuxpert mechanie, progressive, 20 years’ ex charge of the erection and installation Tt in ires q: ot ape A gh ed ue 
. dt s ree 1g, care 2 ER cl S1 
perience in duplicate and general machinery terlocking plants vive experience and refet! , : ieticiniy 
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OHIO Wanted \ thorough % shop machinist casting and nposing mach hese ope 
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perience in manufacturing is prepared to ac iy Address Florida Machine Works. Ja applications for places in be filled In 
cept the management of a large or medium sonville, EF] making selection these quailfications arry 
factory, consisting of foundry, machine shop . Post welg on sense, type foundry ex 
boiler blacksmith r wood-working depa! aaa perience inting office experience, automati« 
ments, with a percentage of the profits as re Th s i Mechanica experienced de nachinery Xperience kul particulars wi 
muneration an excellent opportunity for siznel ot powel punches shears, bending 2” furnished to inguirers who furnish the 
parties In possession of plants from which rots, ete must be Al. S 6529, AM. Macn same information about themselves Ihe 
they are not receiving satisfactory returns 7 " Lanston Monotvpe Machine Co 1231 Callow 
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labor troubles Address Box 106, Am. M \ good wood pattern make steady work 
Globe Pattern Works, Kalamazoo, Mich WEST OF MISSISSIPPI 
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Automatic screw machine hand desires po minis one must thoroughly understand operation of 
sition. Address Box 125, AMER. MAcHINIS’ A superintendent and chief draftsman roll grinding and corrugating machines 
iialabiaing wanted for old-established, highly suecessful steady work ‘open shop Address Box 488, 
od manufacturing company investment re AMERICAN MACHINIS1 
Progressive mechanical superintendent, fa quired, but thoroughly protected attractive 
miliar with manufacturing and jobbing ma salaries to right men. Box 129, AM. Macu WISCONSIN 
chine work, would like to correspond with Machine foreman wanted none but first 
yarties in need of a reliable man; will be OHIO class need apply; work heavy and light ; gooc 
I g : ; Ppl ; ight ; good 
open for change August 15; Southern States Wanted—-Draftsman technical graduate, Salary to right man Address “High Speed, 
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Some Things Seen at the Fellows Gear Shaper 
Shop. 
EDITORIAL CORRESPONDENCE 
\ SPECIAL CUTTER GRINDER 
The Fellows Gear Shaper Company, 


Springfield, Vt., finishes both sides of its 


gear cutters, after hardening, on an auto 
atic grinder which has an _ oscillating 
head for moving the work to fi 
past the wh el, and a ratchet ind paw! 
driven can i feeding the wheel t 
the cut at the commencement of each 
stroke. This machine is_ illustrated 


Figs. 1 and 2, the latter giving four views 
and bringing out 
of importance 
The work spindle, as will be discove 
by examining the drawing, is mounted 


a head which is provided with a gradu 


ated, swiveling base, to ww the spindle 
to be swung round to the desired angl 


when the concave upper face of the cuttet 


is to be grooved The oscillating member 


bed and actuate tl ker arm 
right-hand end of the s sé 
being swung up d dow conn g 
rod and crank d oC ( ven trol ( 
belt pulley at the rear Che length of the 
rocker arm connection may changed 
means of th irled 1 d as the 
crank pin is adjustable across the face ot 
the disk, the swing of the work spindle 


easily varied to accommodate different 
diameters of cutters 

The wheel spindle is mounted in a head 
B which is hung upon a shaft journaled 
at right angles to the rock shaft for the 
cutter head; and a weight suspended from 


the rear of the wheel spindle bracket 
keeps a roller carried by that member in 


The shaft 


for the latter is rotated, as indicated 


contact with a feed cam at C. 


through the medium of worm and worm 
wheel. To bring the wheel quickly to the 
cut, the hand-wheel at the front of the 
worm-shaft is made use of. Once set, the 
worm gear and cam are rotated slowly 
and intermittently by ratchet and pawl D 
The mechanism actuating the pawl re 
quires no explanation further than the 
statement that the pin lifting lever E is so 
located in the rear of the disk, relatively 
to the crank pin, that the paw! is moved 
forward and the wheel fed at the moment 
its face is cleared by the work 

In the layout of the cam to larger scal 


Pe : 
it will be seen that the feeding portion 
occupies nearly 180 degrees of arc; then 
follows 4 dwell of about 45 degrees dur- 

se. a ] “ae — 
ing which the work passes back and fort 
across tl wheel and 1s finish W 
further application of the feed veme 
The ou e of the cam then 1 - 


weight } ( iT ugl t \ 1 gall 
d another slipped int \s 

grinding. The method of ng tl 

er Wi e ethe I i S g in 
roughnt ( t T \ y 
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the 


interesting results are being obtained with 


high-speed steel question; and some 


gear cutters made from some of these 
steels. One lot of malleable iron gears I 
saw handled in the 36-inch shaper were 


machined with a high-speed cutter having 
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were taken around the gears and the time along the 


required for each cut was 19 minutes 


In other words, the time required in shap- 


hint 


following thi 


per stroke of cutter 


urface of 
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tooth 


043 1n¢ 
» time I watchs 


the 
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The 
gears were 18 inches pitch diameter and 8 
diametral pitch, 144 


the 


a cutting speed of 63 feet per minute, 


ram making 94 strokes per minute 


and had therefore 


teeth; the width of face was 2 inches, and 
two gears were cut at once [Two cuts 


ing one gear complete was but 19% min-_ the cutter in operation, it had already m 
utes—plus about one minute for the depth- chined forty-five of these gears, yet appar 
ing feed. The total length of the 144 teeth ently was just getting ready for -business 
] 
1 |i 
| | 
| |lh 
| } | 
} | | _ Ry 
— — ——'_—|} 
‘ , ° iJ 
‘ — B 
| a _ — 
d | ——__ 
= t | 
(=) | sl } 
f | | I) 
= | ; / 
) - | i 7 |_} 
/ | Z| 
| EL at fl 
_— | } 
T spe J ; “r | | 
| a x= ia ial 
| = \ o — f | 
| a a \ 
cas - " 
gs , rad a | 
<== ke | 
| ) .-- 
ee 4 
4 — 
\ } 
I I 
a 
Sood 
~ = / } 
} { \ 1 
\ wi 
CLP, Ladies — a —~ 
| | 
ie tae a | 
J ._-eoa"—o 
ra 1 | | 


\ | 
\ 
= 
| _] 
| 





ee aT == a” 
= nine = | | — 
= 
| = 
= | 
i 
j=2 =: 
z= 
BS J 


il 

FIG. 2. CUTTER GRINDER CONSTRUCTION 
being 576 -inches, the tooth length gone g upo! 
over per minute each cut equals 29 inches, signs of dullness w 
the length of tooth finished per minute by soda w was kep 
the wo cuts Deing I4 1 The vel tee Tt given n 
ige feed per cutti ng st guring along Part fai 
tl © pH ~h e OWS 1 t] feed g Wit ] g ) 


exami! 1 

er \ stream 
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Electricity and Steam on the Railroad.* 


shown 
ul s brought remarkabl 


past ve 


blank and the 


work was complete Run 


ning out these figures 
ves a total lengt 7 
finished in 
bout 4.7 
minute 
The data c 
juarter 








CEAR CUTTINC DATA. 





through the gear sha ind is tl hled 
: ‘ : FOR 


rr tuture 





INTERNAL X EXTERNAL SPROCKET 


MATERIAL Cr REMARKS 


The following rom a paper by 
nt the recen mn NUMBER OF TEETH GE 


Smith 


ition: LENCTH OF FACE | 36 Le, S$ CACC. 
! tem is, at best, PITCH 4 


lhe special apprentice syste 


poor on The technical graduate 1 u 
n the shop and is given the best of or NO. OF CUTS z 


is given a great deal 
NO. OF CEARS AT TIME / 





unities to learn. He 
nore attention than the ordinary appren : 
He is favored, and what is worse he SPEED OF MACHINE % Sétr 


ae FEED CEARS Speetal 


1s iccount ina @g 


tice, 
expects it. On tl 
men who would 
f they had CUTTING TIME y . 

: : O Min. 


have been a great deal better off if t 
to understand that their ad 
vancement cepended entirely on their own 
exertions. We favor them and turn out a 
hothouse plant wl ich. when finally trans- 


planted, cannot 


many cases we turn out 


been given 


Id blast of 
competition time that the 
pecial favored, he 
general tec O1 tne Noy Is not g | 
When the otl 


ler men 
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The St. Louis Exposition—VIII. t. In Europe he first looked up the exist ter, occupied on its ground floor only, I 
“DITORIAL CORRESPONDENCI ing old engines in the South Kensington found a large collection of original draw 

THE BALTIMORE & OHIO EXHIBIT OF OLD LO Museum, and then went to Paris to con ings and papers by George Stephensor 
COMOTIVES AND REPRODUCTIONS sult a model-maker regarding the prepara- many of them signed by hi Chis root 

No description of this remarkable col tion of reproductions Here he was so_ had obviously been occupied by Stepher 
lection could be complete that did not in fortunate as to get a view of the Cugnot. son as a consultation room, and perhay 
clude an account of the extended re which he found on storage and covered also as a drafting roon Wherever pos 


searches by Major J. G. Pangborn, of the with the dust of many years. Meanwhile sible, these old papers were bought a1 
Jaltimore & Ohio Railroad, on which the he put men at work hunting up addition- shipped to America 
collection is based. al facts in England, and in 1891 found this he obtained many original drawing 


1 such ways 





Major Pangborn’s interest in the his- and bought in Birmingham an extensive by Trevithick and Hackworth. Simila 


i Te 


tory of the locomotive dates from the railroad library containing many old advertisements were also _ inserted 


early eighties. At the New Orleans Ex books, and among them a complete file of Philadelphia, New England and Ne 
position he had half-size reproductions of the first railroad journal in England. York papers, and descendants of Amet 


the “Tom Thumb” and the “Arabian” on from its first issue and under several ican pioneers in locomotive constructio: 














FIG. I THE CUGNOT—1700-7T THE FIRST STEAM-DRIVEN CARRIAGI 





exhibition. Shortly after this he came in con names, down to 1885 Phe journals were thus found, some of whom had in 
tact with many old employees of the Bal supplied a mine of information, but going their possession original drawings of early 
timore & Ohio whose recollection of early — still further, he placed advertise n locom es 

events was still keen, and this so quick many English papers, especially those ot Finally all of this information was 
ened his interest that he took measures to Manchester, for additional informatio1 turned over to Mr. Wright, formerly chief 
see that existing Baltimore & Ohio reli In this and other ways he found the de draftsman of the Baldwin Locomotive 


of this character should be preserved fron cendants of the early pioneers, and thus Works, by whom the working drawing 


th p heap. Later he obtained a ceeded in finding, preserved as family for these reproductions were made It 
star ppropriation from. thy pany heirl ny d vings and letters should be understood that the reproduc 
for an exhibit at the Chicago Expositior hese latter were quite % nteresting as tions are all working 1 le n the sense 
of ISO3 T witl | pp ) mn < for full ec ¢ ; ind as 
structed some of the reproductions whicl s and heu f the expe enters matter fF fact all f them have beer 
ire here again on view. In preparing fo1 well f the unquenchable spirit of turned over, and many of tl for hour 
, , , f ( dels being icked uy 


drivet \ belted nnection t¢ 





t 
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f 


the driving In the case f engines 
which still exist in Europe, working 
drawings were ma fror which the 
nodels hay 


thus be no doubt that t 


f 





faithfully represent the originals of those 
engines whose disappearance we can now 
but vainly regret. A striking feature of 
the reproductions, as well as of the orig 
inal engines, of which the collection con 
tains many, is the fact that they ar 


manned with life-size wax figures \s 


can be seen from the illustrations, t 
are strikingly realistic. They do not rep 
resent Eden Musee work, bat were don 
by a Baltimore sculptor. Each one repre 
sents a study for its particular place, and 
if other observers do not find themselves 
Starting towards some of them to. ask 
questions of them, their experience will be 
less amusing than my owt! 

The most embarrassing feature in mak 
ing the selections of the engines to be pho 
tographed has been to determine the ones 
to be left out. The illustrations will 
clude about one-half of the collection. In 
making the selections the lea has been 
to select those which formed important 
links in the history of the locomotive with 
some that formed important starting points 
in a historical sense 

Omitting some models which represent 


ideas t] it wel 1 ver @xX t | and which 
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FIG. 2. THE MURDOCH—1784. 
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were thus dreams rather than inven 
tions, Fig. 1 shows the Cugnot built by 
Nicholas J. Cugnot, 


artillery, in 1769-177 


a French officer of 


This machine was 
designed to take the place of horses in 
drawing artillery, and is the very first 
example of a steam-driven carriage to be 
constructed. The model which is here 
hown is an exact reproduction of the 
original machine which is now preserved 
in the Conservatoire des Arts et Métiers 
at Paris. This machine actually ran 
under team not very far nor very 
rapidly it is true, but still it ran two 


+ 


or three times, but having overturned it- 
self, it was locked up in an arsenal as a 
dangerous thing and very luckily has been 
preserved and could to-day be very readily 
fitted for operation. Not only did Cugnot 
make the first steam-driven carriage, but 
he was also the first to drive a rotary shaft 
from a reciprocating piston, this being 
done by a ratchet and pawl arrangement 
which is clearly shown in the illustration. 

Next in historical order we have the 
Murdoch, Fig. 2, made by William Mur- 
doch as a small alcohol-driven model in 
1784, and still preserved by his descend 
ants. There is reason for believing that 
Murdoch also constructed a larger machine 
and that he ran it on the highway 

A small working model of a steam 
driven carriage for common roads was also 
constructed by Richard Trevithick in 1800, 
but the history of the locomotive for use 
on rails begins with the Trevithick engine 
of 1804, shown in Fig. 3. This locomotive 
did actual service on the Merthyr-Tydvil 
tramway, in South Wales, in 1804—just an 
even century ago. In a letter dated that 
year Trevithick speaks of hauling 10 tons 
of iron and 5 “waggons” loaded with 70 
people, the length of track being 9 miles 
and the speed 5 miles per hour. It will be 
seen that the engine is a geared machine 


flywhee l, 


and that it is fitted with a heavy 
and the first great step forward.in locomo 
tive construction appears to have been the 
elimination of both these features which 
was done by Trevithick himself, The cars 
shown at the exhibition, and in this half 
tone, are the original cars sent from South 
Wales, and the same is true of the track 
and the stone sleepers on which the rails 
rest. We thus have here a portion of the 
first train to feel the draft and the first 
rails to feel the weight of a steam loco 
motive, together with a true reproduction 
of the locomotive itself. The reader will 
not fail to note that the wheels have no 
flanges, but that the rails are flanged ex 


ternally, and we see here the origin of our 


4 feet 8% inch standard gage. The gage of 


this track, measured between the flanges 
5 feet, and when the flanges were placed 
upon the wheels, the wheels being placed 
upon the same axles and the gage meas- 
ured between the inside of the rails, it was 
reduced to the present standard The rails 
are of cast iron and about 3 feet in length, 
spanning the distance between adjacen 


stone sleepers 
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It should be said also tha 
der all the locomotives and 
the kind of track upon whic 
some cases the track is a re 
in others it is the origina 

The valve gear ot thi le 


sists simply of two tappets 
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feature that it will d 
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direction just as well as in 


. rce le - 4 ] nd 
reverse lever 1S SHOWN and 


4 THE CATCH-ME-WHO-¢ 


no doubt when 


his engine, he 


the end of a run was reached and the en 
gineet desired to reverse 
climbed down from h lac 


ever position he found it 
climbed back again ready 
trip It was some time be 


f valve gear was improves 


Fig. 4 shows Trev s “Catch-m« 
” which was ex oft tn Toten 
n 1808 d in which we see t the flv 
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Theories of Journal Lubrication. 


From the closing portion of a paper on 


sal 

the “Results of Physical Science in Mod me 
ern Practical Mechanics,’ presented by A ~ 
er ~ 
Sommerfeld at a meeting of German > 
' ' id 

scientists and physicians in Kassel and * 
. Pe , , , ° 
printed by the Zeitschrift des Vereines * 





deutscher Ingenieure, we translate as fol- 
lows: 

In regard to friction we have two dia- 
metrically opposite theories: one that of 


dry friction exploited by Coulomb 





and the other that of fluid friction, which 
in its simplest form was expressed by 
Newton. 

In practical mechanics the first theory 
so far dominates that it is applied even to 


bearing friction, where the fluidity of the 





lubricant is indispensable. The amount 
of the friction-moment is commonly, 
therefore, in agreement with the law of 
dry friction, made proportional to the 
journal pressure, or, more accurately 


speaking, equal to a coefficient of friction 


times the journal radius times the journal 
pressure Thus the coefficient of friction 
is an empirical nun to be determined 


by experiments upon the bearing at the 











| g 
particular speed and load 

The theory of fluid friction was first 
applied to bearings by the Russian inv 
tigator, Petroff. According to this theory 
the entire frictional wo kes place ) 
the interi t the lubricant and virtually 
consists in a mutual displacement of th ee g a 

lual layer f lubricant compre 

hended between the journal and box. Ac FIG. 8. THE BLUCHER—ISI4. THE FIRST TO HAVE VALVES DRIVEN BY ECCENTRICS 


























FIG. 6. THE FIRST LOCOMOTIVE TESTING PLANT—I8I 
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cording to this conception, the frictional case the theory of dry fr 





moment should, in the case a truly con hold; in the second case 
centric journal and box, be considered proximates that which might be expected tion of tl earing dimensions 
proportional to the rotary speed of the with a concentric journal according to the pendent of th nt of journal pre 
journal and independent of the journal theory of fluid frictior ure, as W i nature of the lubri 
pressure; and into the factor of propor In recent times an extensive series of 

tionality enters the constant of the inter experiments on bearing friction has been Concerning tl relation for mediun 
nal friction of the lubricant, as well as made by Stribeck,* which I may compare velocities, the f wing may be said: Fr 
1 


the measurements. of the bearing. Again with theoretical considerations Resting each load there is a certain favorable 


it was Osborne Reynolds who further de- on the ground of pure hydrodynamic the velocity at which the frictional momen 


veloped and refined the hydro-dynamic ory and extending and simplitying the a minimum Che theoretical position of 
theory of bearing friction, in that he dis Reynolds calculations, I can, to a certain this minimum, as regards dependence 
carded the assumption of a central posi extent, bridge the gulf between dry and the journal pressure, on the internal fru 
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FIG. 7. THE PUFFING BILL’ THE FIRST TO HAVE TWO CYLINDERS CONNECTED AT RIGH hoe ry EF NEE 
\ ANGLES TO ONE SHAI a ‘ . o 

tion of the journal, and, moreover, det | friction theorie erved ‘ ects 

mined this position from the requirement that the hydrodynamic theory, in th limit vernier. Our readers who know anvthing 

that the | ro-dynamic frictional efte ¥ regiol x ties, 1 is the f ( d ometet 

ind pressure rl should | | Pe ff e reg I ( nde 

ince the external pressure thereo t sult ( ( ‘ a 1 t 





general way, the answer is as follow rict ! t ple 
For slow speeds or high loading t I ly x pre n the ed. an 
. ] } ‘ + 1 ; ; . + + R « 
amount of journal pressure 1s infiuen er i I ( V 11 
r high speeds of 1 l elv small 1o0aqd a ing ( 
for higl pee y re 5 . Zeitschrift des Vereines deutscher Ingenieure 


the frictional moment becomes indepet 1902, p. 341, and Mitteilungen ueber Forschung sc 


dent of the journal pressu In the first arbeiten, Vol in the tself 
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Experiments with a Lathe-Tool Dynamom- 
eter —Il.” 
RABILITY OIF 


EXPERIMENTS ON Dl DIFFERENT 


CUTTING ANGLES 
made in 


ALL the 


the endeavor to determine 


preceding trials were 


the laws of the 


variation of cutting force with tool-angle 


and with shape of cut. It however, 


be expected that the tool-angle 


was, 
a priori to 


which the smallest cutting fore 


gave 


would also prove the most durable or re 


move the greatest weight of material be 


fore failure \s this is a point of even 
greater practical importance than the 
other, two further series of trials were 


projected, one on the soft steel, the other 
with the medium gray iron, for the pur- 
the 


recommended for shop use. 


pose of finding cutting angle to be 
In the gray-iron series a cutting speed of 
44 feet per 
deep by 1-16 
after 
had 
preliminary experiments that a foot 
the 


speed made a great difference in the dura 


16 inch 
decided 


preliminary 


minute, with a cut 3 


inch traverse, was 
fifteen 


made It 


upon, about 


trials been found in 


these 


Was 


per minute, more or less, in cutting 


tion of the experiment; and, as time and 
material had to be economized, the careful 
adjustment of the speed was necessary to 


ensure uniform and_ consistent results 


Cutting angles of less than 60 degrees 


were excluded, but it was decided to uss 


tools of 60, 65, 70, 75, 80, 85 and go ck 
grees cutting angles, and to run them at 
exactly the above speed until they failed 
The times of failure or durations of 
these runs are plotted ordinates « 
Failure Trials ef Tools,with Various 
Cuttis An s. Cut lraverse 
peed th per Minute. Medium Cast loon 
M 
- : *, 
rs | 
T 
| ~ 
r p+ oHe \% 
oy 2 
Ny f 
7d ? | 
+ 
| 
1 ’ 
ob fitit | 
6 60665 (tC COT!C<iCOC 
Cutting Angics 
American M nist 
FIG, 20 
base cutting 


of tool-angles in Fig. 20. A 
angle of from 75 to 80 degrees with tools 


angle the most 


As the 


was somewhat shallow 


of 15 degrees plan was 


durable for medium gray iron. 


cut (3-160 inch) 

Abstract of a paper by J.T. Nicolson, presented 
at the Chicago joint meeting of the American So 
ciety of Mechanical Engineers and the Institution 
(British) of Mechanical Engineers 
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small radius 


the 


and the tool point had a 


(about 3-32 inch) in plan, shaving 


moved off in a direction nearly perpen 


instead of 
the 


dicular to the axis of the work, 
t right 
(45 
that the 


angles to the cutting edge of 


degrees in plan) his means 


actual cutting angle, measured in 


the direction of motion of the shaving, 
Soft Stecl (Fluid Pressed 
Fa Tria fT vith Various 
( tin An s. Cut Travet 74 
15 Feet Minute 
M 
Jt 
° 
18 vil 
16 } 
~ o } } 
/ 
= 12} 
10 FP + +—4 + + + 4 
4 4 
b 
6 
. 
t 
, 
{ 
0 i) ) qv ) SU 
Cutting i 
American M nist 
FIG. 2I. 


cutting angle as per 


(in plan) [or the true 
Manchester Report] was about 81 degre 
I therefore be 


should ground fot 


1 
OOIS 


maximum endurance in the cutting ol 


gray iron in ordinary shop practise, so that 
] about &1 d 


their true cutting angles are 

grees, or if they are allowed 6 degre 
clearanc for working on the level 

ithe centers, they should have an 


about 75 degrees 


‘luded angle of 
The series of trials made to determin 


the most durable angle of tool for the 





id cutting of steel had to be run at a speed 


minute, in order to secur 


I 75 


feet per 


failure in a reasonable time on the cut of 


inch by '4 inch, which had been decided 
Unfortunately, the soft-steel shaft 


Messrs. Whitworth 


22 inches diameter and 9 feet 


upon 
supplied by (originally 
7 

long) was 
by the time the trials now referred to wer 
a diameter of less 


and the 


which sometimes ensued, together with the 


commenced, reduced to 


than 6 inches in parts, vibration 


difficulty of getting sufficient length of 


parallel bar for a failure trial, prevented 


the series from giving a quite conclusive 


result with regard to soft steel. Fig. 21 
shows the nature of the results obtained 
\ further series of trials te 


» determine 


the most durabl 


steel was carried out with the remainder 
of the bar of .medium fluid-pressed ste 
used in the Manchester Committee's ex 


periments 


The trials above reported with the so/t 


stecl bar proved inconclusive in their re 


the bar had become so reduced 


sults, as 


in diameter that a run f durat 1 suff 


} 2 1Qo4 


cient to fail a to was with difficulty 
of the 


toc yk place 


attainable, and excessive springing 


work and chattering of the tool 


Che medium steel bar had, however, still a 
diameter of 12 or 13 inches, and its length 
allowed of long runs being taken. Two 
series were made, one at 74 feet per min- 
ute, the other at 73 feet per minute, cut- 
ting speeds; the cut in both cases being 

inch deep and \% inch wide Che results 


obtained are plotted in Fig. 22, the dura- 


ms of the various trials being set up on 


a base of cutting angles of the tools em- 


Taken altogether these trials seem 
that a 


ploved 
of about 70 


to show cutting angle 


degrees (included angle 05 degrees ) iS 
that which will last the longest in rapid 


cutting. The plan angle of the cutting 


edge was 45 degrees throughout 
EXPERIMENTS 


WITH UNIVERSAI 


TER 


DYNAMOMI 
In the trials with the second or universal 
form of dynamometer, in which the thrusts 
n both horizontal directions, as well as in 
the vertical direction, were measured, one 
series was projected in which all the tools 


were to have the same cutting 


55 degrees, but four different plan angles 
f the cutting edge, viz., 2214, 45, 67% and 
go degrees. In the other series a common 


plan angle of 45 degrees was to be pre 


with cutting angles of either 45, 60 


served, 
75 or go degrees 

The observations obtained in these two 
i 7 (Schedul 5 A, B 
, 


with the second or universal type 


series of experiments 
nd C) 


f dynamometer give the three compon 


‘ ; 
M 
? 
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. 
* 
y 
. 
. 
i 
> 
: +4 
rf 
1 
* 
vw > ’ 
ons . 
FIG. 22 
ents of the rk on 
he tool pe \ og vert 
cally downwards (I’), the force acting 
horizontally, parallel to the axis of the 
work and tending to thrust the tool to tl 
right, or draw it in t e lef or 
), and the horizontal force acting per- 


pendicularly to the center line of the 
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which tends to thrust the tool back 




















| re u ~ ‘ 
wards (S) ting edge by /, and the angle made by 
The knowledge of these three com H with the direction of motion of the cut facing f 
ponents enables the magnitude and direc ting (7. ¢., the perpendicular to ab) 
tion of the resultant force (FR) to be de 56, we have also 6 = 6 — y, | 
termined Fig. g represents the tool and Referring now to Fig. & which show g f 45 deg t ting ang 
cut in plan, a b being the cutting edg« vertical section of tool and work in the ng 55 
plane cont , ng HI (and R). the q sat ; 22 per ; ; c + s¢ ‘ im 
ng angle of the tool, called a, is show: f O é 
dotted by zaw, while the angle , the: nd, t ‘ e 
called @, is the cutting angle measure I JO pr 
y in the direction of the force H. Let wu be In |] { w- 
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FIG. 8. DIAGRAM OF CUTTING OPERATION Pla 
FIG 
c d bf the edge of the work in section 
d b e d' d the section of the cutting which 
is in course of removal. The actual point sieht 
f application of FR is of course unknown aides 
but will be taken for convenience at a 
point o on the cutting edge midway be ° 
° . 
veen d and The lines d nd 
epresent t direction of 1 of th P 
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so that a and v: are known. ht to 18 pet f r cuts. W 


n ad : - ¢ t t ri¢ | 
a | +] +] ' E 4] Certain ot t results have en selected e 
described); then the resultant oft ese ‘ Qn 
ry , i gra] esentation in Fig 4 
two torces (1) (acting at the angie v to 2 ‘ zi ‘ 
1 . 25. 2a ( ” Fig 22 dey te the “ee 
5) is the tot 101 t ( pon I t tw 
t the f reg 1 tra ng Tt ex 
res tat ik 1 
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. with the different nlar ne t ft é 
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thus /7 and vy are known. 9 and Fig. 2; We see tha e traversing < ' xp ents made 
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with a single tool are plotted for different 
inch 


depths of cut from 1-32 inch by % 


to } inch (tool 45 degrees 


inch by 
plan, 55 degrees cutting angle). 

Fig. 26 shows how (1), the angle of in- 
clination of R to the horizontal, alters with 


tools of different cutting angles (plan an- 


gle 45 degrees). It also shows how the 
R R 
, V 
V . * = 1 py 
y & y AW 
>t Y» 
H as Hl 
~ / gr 
vey N 
- «~ 
= 
| — 
> T Sle 
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4 1b ¥ 
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FIG 


angle of inclination (wv) of FR to the nor- 
mal face of the tool is affected by changing 
the value of the cutting angle. 

The inclination of R to the perpendicu- 
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ner. The lower and upper views are of 
the same kind as already described in Figs. 
8 and 19 

For two of the tests the lathe was turned 
round at a cutting speed of about 1 foot in 
hours, by means of a wire rope made 


5 
fast round the large cone pulley and hauled 
upon by a man operating a winch. A 
’ ' 
V\ \R vi \R 
N 
y VY. a» Y ave) . 
J ad 
Yi Y 
Hr H } 
a * 
\g—th A weir NX 
r . a 
p—"* J} _—t™ 
y iT 
- ¥ A T 
‘, : 3 HS 
p HS 
4 a y | 
| 
Ame an M vist 
a 
9B 
pointer about 5 feet long was clamped 


upon the forging, and the four dynamom 


eter gages were read at every half an inch 


of motion of the end of this pointer 1. e., 
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degrees cutting angle. The wave length of 
the force is about 0.6 inch for this experi- 
ment, and it varies 13,000 and 
8,000 pounds. It will be observed that the 
after the 


between 


force attains a maximum soon 


Steel (ft 

















FIG. 30. 

cutting commences to crack or shear across 
and that it drops to a minimum when the 
small piece of cutting falls off the forging 
At such a slow speed as this the cutting 


lar to the tool face (”) is remarkably at about six one-hundredths (0.0625) of has time to shear off right across in sepa- 
constant for all tools except the keenest. an inch of the cut. The vertical force rate fragments, whereas it forms a con 
It does not vary by more than one degree varies from 9,080 to 8,920 every three- tinuous curl of considerable rigidity when 
for tools of 55, 75 and go degrees cutting eighths of an inch of motion of the tool, the cutting speed is higher than a few feet 
\ 1 of Cutting Forces as Cut progresses, Speed, Dead S per minute. These fragments measured 
ao Soft St el (11 id pressed), 36 ir _ V in, tra in this experiment about 1% inch across 
“e oO ng eS 55 cutt ng. 67 QR ul . e e ° e 
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angle, the average value for these being the same wave length characterizing the top of the tool in the direction of motion. 
about 39 degrees. variation of the surfacing and traversing Experiments show a constantly dimin- 
The angle 1 [180 (@, + u:)] at first forces. The observations have been plot- ishing cutting stress as the speed increases 
increases and then diminishes as the cut- ted in Fig. 28 on a base of actual relative up to 84 feet per minute, notwithstanding 
ting angle gets more acute. It attains a tool motion. the fact that the same tool was used upon 
maximum value of 78 degrees at a cutting \ similar experiment carried out with the whole series of cuts without regrind- 
angle of 55 degrees, at which Y, T/V and _ the first dynamometer is shown in Fig. 29. ing. The results of these trials are shown 
S/V are a minimum. Fig. 27 shows some’ Here the cut was heavier, 3¢ by 14 inch, graphically in Fig. 30. When running 84 
of these variations in a more realistic man- and the tool had a 45-degree plan and 60- feet per minute, the tool was removing 
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material at the rate of 12.3 pounds per 
minute; but failure ensued in I minute 12 
seconds 





Alloy Steels.* 
WILLIAM METCALF. 

The term “alloy steels’ is used chiefly to 
distinguish steels influencing 
quantities of metals other than iron from 
the ordinary steel of commerce known as 


BY 


containing 


carbon steel, in which iron and carbon are 
the influencing elements for use, other ele- 
ments being considered more as impurities 

There are 
of universal 


useful ingredients. 
kinds 
namely, crucible, Bessemer and open 
hearth. Their discussion does not belong 
properly to our subject, but it may be ob- 
served that they contain small quantities 
of phosphorus, sulfur, silicon and man- 
ganese, as well as oxygen, nitrogen and 
hydrogen. Copper and arsenic are present 
sometimes, but not so generally or in such 


than 


as 


three of carbon steel 


use 


quantity as to require the careful analyses 
that necessary for other ingredients. 
Certain small percentages of silicon and of 
useful 


are 


manganese are often regarded as 


for special purposes, but not in such quan 
ties as to justify their giving any specific 
name to the steel. 

From time to time we have put upon 
the market silicon steel, phosphorus steel, 
chrome steel, aluminum steel, none of 


which have won any permanent place in 
commerce. Of permanent alloy steels, we 
have nickel steel, manganese steel, self- 
hardening or air hardening steel, and the 


latest, the new variety called high-speed 
steel. 
Nickel steel, containing comparatively 


small percentages of nickel, is used chiefly 
for structural purposes, giving increased 
strength and toughness. It has been ap- 
plied mostly to armor plates and gun parts, 
and lately it is being tested largely in rails 
to determine whether the increase in dura- 
difficult justify the 
greater cost over ordinary Bessemer or 
open-hearth rails. 

Hadfield’s steel is 
Hard, tough, non-magnetic, non-hardening 
non-annealable 
known method, practically unmachineable ; 


bility in places will 


manganese unique 


by quenching, by any 
it stands by itself, there is nothing to com 
pare it to to test it It is finding 


large use for a number of special purposes 


nor by 


Self-hardening or air-hardening steel 
derives its mame from the fact that 
when it is heated to an orange color 


and allowed to cool slowly in the air it 
t Some years 
was known generally as Mushet 
steel, from the fact that its first develop- 
ment was due to the distinguished metal- 
The 


lurgist whose 
about 2 


per cent. manganese, 4 to 6 per cent. tung- 


yvecomes exceedingly hard 
ago it 
usual 


bore 


name it 


composition of this steel is to 3 


sten, and carbon high 


The distinctive, persistent hardness of 
manganese steel indicates that it is man- 
*Presented at the meeting of tl American 8S 
iety for Testing Materials, Atlantic City, N. J 


1004 


June 
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steel its so called 
This 


Langley, who 


that this 
self-hardening property 
firmed many years ago by 
found that steel high in carbon, containing 
and 


ganese gives 


was con- 


about 4 per cent. tungsten minute 


quantities of manganese, had no self-hard 


ening property, and that the same steel re- 


melted so as to contain 3 per cent. manga- 


nese, became an excellent self-hardening 


steel. Langley next showed by his beau- 
tiful emery-wheel test that tungsten is the 
element that acts as a mordant to hold the 
carbon in solution at a high temperature, 
giving this steel 
that of remaining hard at a comparatively 


high temperature, so that a tool made of it 


its most valuable property, 


could be used for cutting metals at a high 
speed, the tool continuing to do its work 
at a temperature caused by the enormous 
friction of the high speed, that would soft- 


en completely and render useless the best 
carbon steel tool that could be made. This 
very useful variety of steel has a large 
place in the markets, being used for many 
purposes where its peculiar properties give 
it great value. It is being rapidly over 
shadowed, however, by the latest and most 
surprising steel of all, known as high 


spe ed steel] 


Air hardening steel, as a rule, is not 
tough—that is to say, if it is made tough it 
vill not be very hard. The edge of a tool 
will flow, and when it is so hard that it 


will not flow the 


n it is so brittle that it will 
and this 


years ago, at the 


crumble easily, limits its useful 


ness. A few 3ethlehem 
Steel Works, 


was a blunderer or a genius, 


some person—whether he 
history does 
not say—revolutionized the whole “machine 
business. Either by design or accident he 
heated a tool made of air hardening steel 


until it was nearly melted, and according 


to the traditions and teachings of the ages 
the tool was ruined utterly. Again, either 
by accident or design, this “ruined” tool 
was put into service, and to the amazement 
of everybody it did an unheard-of amount 
This led to further experiments 
Taylor-White 


of work 
tests, 


was de vel pre d 


and ind the process 


consisted in heating a tool 


and cooling it by 


[his process 
excessively hot successive 
stages, producing a tool that would cut at 


enormous speed for metal work, and take 


off chips that developed enough heat to 
blue them. The process was patented, and 
therefore it not necessary t 


0 go into a 


long explanation here, especially as it ha 
been superseded The process seems to 
have been uncertain—that is to say, wher 





a tool was handled just right it produced 
results that were wonderful, and when the 
manipulations were not exactly right the 
, 
results were nil 
‘ 
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steel, and made a tool that would cut all 
day without grinding, running his lathes 


at the highest speed he could get. The 
same party bores many cast-iron cylin- 
ders, and with tools made of steel that 


would not cut his brass he bores eight to 
ten cylinders without regrinding, and at a 
speed so great that the cylinders came out 


too hot to be handled with the naked 
hand. He tried in his cylinders the steel 
that cut his brass so well, and it would 


bore only two to four cylinders without 
grinding. 

Another party drills 23-inch holes 7 
inches deep in soft steel forgings, drilling 


i hole in about three minutes; the same 
steel will not make a good threading die 
for the same forgings, and for this he 


Neither of these 
lathe tool for 


for this work 


uses another brand 


steels will make a good 


turning these forgings, and 


he uses a third brand 

All of these brands, upon analysis, 
vould come within the limits of th 
analyses given above. From all of this 
two things are clear: One is that there 
has been a marvelous, a revolutionary, ad 
vance in the machining of metals; the 
other is that steel makers have met the 


demand remarkably 
It is also clear that we do not know ye 


and there is much to be 


The best 


where we are 
learned by everybody. methods 
of hardening may not have been found; it 
seems that for very high speed work it is 
necessary to fairly melt the point of a 
tool and quench it in a strong air blast 
and then grind to shape. This would not 
do for threading dies, milling cutters, etc 
for the heat would destroy the tools. 

annealed 


finished from 


this high-speed steel can be annealed 


Such tools are 
bars: 
as nicely as carbon steel, differing in this 
respect from air-hardening steel. 

The finished tools are heated in a lead 
bath of 
quenched quickly in ordinary tempering 


1,800 to 2,000 degrees, and are 
oil, which must be kept cool by a coil con- 
taining circulating celd water; they are 
bath of heavy oil 
heated to about 450 degrees. The tools 
come out bright and clean and do their 


then tempered in a 


work wonderfully well. 

The steel maker has the most to learn 
He must find out why there is such a 
great difference in the work the steel will 
do, little difference in 
composition. He must find the composi 


when there is so 
tion or mixture that will come nearest t 
He has at 
his command now ferromanganese, ferro 


meeting all the requirements. 


silicon, ferrochromium, ferrotungsten 
ferromolybdenum, ferrovanadium and fer- 
rotitanium. These alloys are all expensive 
except the first two, costing from 60 cents 
the 


prices of high-speed steel, which to som: 


to $12 a pound; therefore present 


people seem to be of the fancy order, are 
really not excessive. 


\s far as we know at present, the steel 


users have not succeeded in making tools 


that are 


satisfactory for finishing, and fo 
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this purpose they resort to tools of carbon 


steel, after having done the rougher 
heavier work with high-speed steel. This 
difficulty may be overcome by _ proper 


methods of hardening and tempering, or 
the steel makers may find a composition 
that will make a tool that is as good for 
finishing as for roughing. 

The successful production of the above 
named alloys marks a great advance in 
metallurgy, and, now that a demand has 
sprung up, it is certain that the supply 
will follow, with certainty and uniformity 
of composition and reductions of cost. 

The making and the utilizing of steel 
containing practically only carbon and 
iron, with some modifications made by the 
use of small quantities of manganese, 
silicon, tungsten and nickel, have occupied 
the best minds in the manufacturing and 
engineering world for many years. The 
half of the 


wonderful 


last nineteenth century saw 


produced 
Sie- 


most developments 


by the inventions of Bessemer and 
aided by the skill and energy of 
the brightest engineering minds. At th 


close of the century it was customary to 


mens, 


“point with pride,” and to assume that so 
had 


known that 


much been done and so much was 


there was no room for mort 


revolutionary changes, and the coming 


generation had only to tag along, utiliz- 


ing these great advances with ease and 


comfort to themselves and with blessings 
upon their predecessors 
Now, in the first five years of the twen- 


tieth céntury, we older men find ourselves 


standing on our heads once more. A 
revolutfon has come already, and we can 
look forward to a splendid opening for 
the exercise of the best energy and 


thought of the succeeding generation. 

We enjoyed the struggle and the gains 
of our time, and we can rejoice with the 
younger men in the prospects of the great 
triumphs that them 
Clearly, there is still plenty to do and 
plenty to learn, and in the doing of them 


are to come for 


1] 


there will be great pleasure 





summer the E. R. 


Last Thomas Motor 
Company sent a number of its foremen to 
visit the different factories throughout the 
country. They were instructed to make no 
to obtain information, but 
their the office. 
Without a single exception they were cor- 
the officials 
interchange of and 
ideas was had to the mutual advantage 


attempt secret 


to present credentials at 


dially welcomed by various 


and a free methods 


and profit of all concerned. This summer 
the Thomas plant has been thrown open to 
visitors \mong the latter last week were 


ten of the National Cash Register foremen, 


who spent the entire day examining the 
various fixtures and tools and discussing 
the various systems of construction. The 
Thomas plants were also recently visited 
by manufacturing representatives from 
England, Japan and China, and students 
from Columbia and Cornell colleges, and 

is ston.—Sewing Machine 
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A Water Tank Column Pattern. 
BY JOSEPH HORNER. 

Years ago I made a pattern of a fluted 
column, shown in Fig. 1, for a large order 
I should say that in 
considerably 


for water cranes. 
cluding subsequent orders 
over a thousand castings have been made 
As it was made to last 
shape permanently, a 
The 
length was about 10 feet, and the fluted 
shaft measured about 8 diameter. 
At the foot the column fitted into recesses 
in a circular foot plate cast in segments; 
at the top a fitted to 
receive the ends of girders on which the 
the 


carving at 


from that pattern. 
and to retain its 


description of it may be of interest. 


inches 


circular cap was 
carried 
capital 
of the small 


bottom of water tank 


the 


was 
Some top of the 


is not indicated on account 
scale of the drawing 

The basis or body of the pattern is hex- 
A, Figs. 2 
and 4, and for it a rough wooden pattern 


with planing allowances. It 


agonal in section, of gray iron, 


was made, 


] 


runs parallel in section throughout, is as 


long as the complete pattern minus the 


end prints, has numerous cross-bars into 
which iron dowels are inserted, and is 
planed both along the joint edges, the 


cross-bars excepted, and on the outer six 


strips and the 
the 
ends were planed square and 


faces to receive the lagging 
capital and base which form pattern 
proper. The 
line was scribed across the ends 
lathe. The thick- 


the body of the pattern 


a center 
for centering by in the 


ness of 


base was from % 


metal in 
to 5-16 inch—being var- 
iable because such castings do not come 
out of the mold quite straight 

On this base the various pieces are fitted 
in sectional lengths, as indicated in Fig. 1, 
comprising the main flutes of the shaft in 
one length a, the beadings b b, the capital 
c, the base d, and the core prints B, ref 
erence letters which are retained in subse- 
The fluted shaft and the 
capital are attached as lagging strips, the 
The strips are of 


mahogany, the other sections of willow, 


quent figures. 


other parts solidly. 
because some of that, well seasoned, hap- 
pened to be in stock, otherwise mahogany 
would have been used. 

Having the centers on the ends of the 
iron base, all the parts were fitted before 
put in the lathe. The 
lengths section, being squared 
across from the planed edges of the base 4 
in the joint face and over the sides, served 
as guides to the fitting. The sectional 
views illustrate how this is done, these 
showing the finished pattern and not the 
roughly cut strips and blocks. 

The fluted shaft is 
Fig. 2, corresponding with the section ec 


in Fig 


the column 
of each 


was 


seen in section in 
1, the plain base section at ff in 
Fig. 1 is Fig. 3. The 
through the capital is the same as through 


shown in section 


ee but larger in diameter. Fig. 4 is given 
to illustrate the method of fastening the 
wooden sections of the capital to the iron 
longitudinal direction, and 
the 


termination of the 


center in the 
is drawn 


ind the 


through capital, the bead, 


shaft flutes 
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Similar fastenings are adopted for all the 
parts, the whole of which are left behind 
in the of the 


then withdrawn in 


mold, after the withdrawal 


iron center A Being 
detail, they do not tear up the sand as the 
withdrawal of the pattern bodily would do 
fluted shaft are 
made as shown in Fig. 5 with ends screwed 
to of the flutes 
easier, which will be noted presently. Fig 


The long strips for the 


on, render the. working 


6 is an end view 


of one-half of Fig. 4, to 

show the fastening of the print at that 
end, the other end being similar 

The strips for the fluted portions are 


jointed at g, Fig. 2, not radially, but as 


much inclined to the horizontal as 


fluting will facilitate delivery 


of the 


permit, to 


without risk 


strips 


sand in the flutes, a p 


Fig. 2 by the dott 
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FIG. 3 


[hey are retained during the turning 
the pattern and the ramming by thumb 
Whitworth 
serted at intervals, fitting plates tapped to 
suit the flush 


screws /i, with threads, in 


sunk into timber and re 


of ft 


nished is Cc 
leading fol 


a beautifully 
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central kept lose by 


de 


need not be described, is done 


being 


portions 


dogs, the the tails 


turning, 


While the pattern remained in the latl 
and marked 


Tak 


the flutes were divided round 


and their edges scribed in deeply. 


ing the pattern out and separating the 
halves, the strips were unscrewed fron 
the interior and removed, and the flutes 
were worked The use of the end pieces 


Fig. 5, 


is now apparent, for when removed 


they leave a length of stuff in which the 


flutes can be worked from end to end with 


round plane. When thus planed to tem 


plet the ends are replaced and glued and 


the semicircular terminations are 


cut wit 


i pouge 


~The flutes, and the or ental edge 
the cap, Figs. 1 and 4, were worked 
rT), ~ 
: | 
= | 
A = iaccabaiianin 


—— —— - 
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7 = NSS I PE 
a 
\ WATER TANK COLUMN PATTERN 
here are glued on and nailed. The pat 
tern after being sandpapered and_ vat 


mnplet In this case black 


lowed the varnishing, making 


glossy surface, most fav 


ai > re |} re S fs scre Ss ( 1 1 ° 

tained there by screw Wood screws go able to easy release from the sand 

ing into the timber would soon become The cores were swept on bars without 
co s SV We > ak it? 4 

] ¥ l ] | 

loose. Even these metal plates had their ; , 

: iy | a hay bands on the body, these being used 

threads worn rapidly by the gritty sane : , 

—s 8 - only at the enlarged ends lo avoid s¢ 


and had to be renewed occasionally. 


The fluted shaft is necessarily fitted in 


ting and measuring for the diameter 


urned iron collars aa, 


six strips, Fig. 2, for delivery, but the ‘°Y®TY COF® | | : 
base and the beadings are solid, the base were fitted ver the turned ends oft t 
being jointed and glued permanently as re bars, these being of t exact dian 
in Fig. 3 The prints B, fitted as solid eter ol e prints B at e ends the 
blocks against the planed ends of the olun hus ¢ 9 e end 
center, are bolted up securely, as show1 t core W e | pre 
in Figs. 4 and 6 le e sl d é ird 
The pattern halv eing united t ke charge of t 
porarily it cents ' ewed The oan s only 
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A Water Diviner and His Work. 
BY H. SPENCER FLYNT. 
The sinking of a number of artesian tube 
vells recently carried out at their works 


Meldrum Bros., Ltd., engineers 
England, 


by Messrs 
at Timper 
and the fullfilment to the letter of certain 


ley, near Manchester, 
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man, of 10 Cleveland place, Bath, whose 
Fig. 1, where 
(managing of 
Ltd.) and the 


portrait may be seen in 
Fred Meldrum 
Messrs. 


writer are endeavoring to prevent the twig 


director 
Meldrum Bros., 
from turning in his hands while standing 


subterranean stream 


over the 














FIG, I TRYING TO STOP 


prophecies made before an inch of ground 
was turned goes far to attest the genuine 
ness, in this case at least, of the mysterious 
art of the 

Early in 1902, the 
erection of new works at Timperley, the 
water 


“water diviner.” 

when commencing 
directors engaged a_ professional 
finder to test the site and offer an opinion 
as to whether a sufficient supply of water 
for the needs of the establishment could be 
obtained from wells and independently of 
other While 


walking over the ground with his wand 


and more costly sources 
this gentleman indicated three spots, about 
i hundred yards apart, under which he 
said there were springs capable of yielding 


No 


was entered into in 


well 
this 
case, but shortly afterwards it 
was decided to test the reliability of the 


a continuous supply of water. 
sinking contract 


however, 


mysterious practise of water divining by 
This 
gentleman, upon testing the ground with 


his forked twig or wand, and without any 


the engagement of a second expert 


previous information to work upon, point 
d out almost identically the same thre« 
pots as his competitor. At the same time 
in addition to giving an estimate, upon 
which the boring contract was based, of 
the depth of the streams below the sur 
face and giving a guarantee respecting 
the volume of water per hour from eac] 
well, he offered the terms “No water, no 
pay The wizard was Henry Chester 


THE 


rTWIG FROM TURNING. 
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The 
streams were actually 
15 and 48 feet 


50. gallons hour from each. 


2: per 

depths at which the 
found respectively 
The 


use ever since and to-day are each supply 


were 
wells have been in almost continuous 
ing 360 gallons per hour. 

But perhaps the most remarkable of Mr 
Chesterman’s undertakings with which we 
deal with the 
boring of the third well within the last 
few In March last he tested the 
ground again and estimated the depth of 
tl 
feet and guaranteed a capacity of 600 gal 
altho he said he expected 
this to reach 1,200 gallons per hour. Bor 
ing was commenced in the middle of April 


have to was in connection 
weeks 
1e underground watercourse at about 95 


lons per hour, 





and after cutting through feet running 
sand, 2 feet clay, 25 feet red sandstone, 18 
inches red clay and greensand, 5% feet 
gray sandstone, 16 feet red sandstone, 18 
inches red clay and greensand, 20 feet red 
sandstone, 18 inches gray sandstone, 14 
feet re idstone, and a further 18 inches 
if clay, the stream sought was tapped at 
Q4 feet down, on May 5. The 6 inch steel 
rtesian tubing was shortly after driven 
nto the bore hole and the well was tested 
vith rotary hand pump. Exactly 1,200 


drawn without low 
of the 


12 


gallons per hour wert 
ering the normal pt level 


unping 
| ne 


feet from the ground level 


level is 


water in the tube rest 
and the pump 
ing level 6 feet lower 


Mr. 


famous 


Chester- 
the 
testing of 


\s these exploits caused 


man to become somewhat in 


district, a few days after the 








FIG. 2 SHOWING TEST 

The terms named being calculated to 
nspire some confidence, Mr. Chesterman 
was allowed to undertake the work \t 
his t n \ he tw r Ss ( ns 
were tapped, and these e estimated at 
from 45 so f down and guaranteed 





I 


BORING 


UMP AND 


TOOLS. 


the well a number of interested persons 


gathered at the works, at the invitation of 


Messrs. Meldrum Bros witness a dem 
tration of water divining by the magi 

f Bath Among visitors were 

M Wil 1ia@hb ] B \ ¢ ( gen- 








pf 





July 21, 1904. 


eral manager) and several other depart 
mental heads from the works of the Lino 
type Company, Ltd., Broadheath, together 
with other engineers of Manchester and 


the district, and some ladies Having 
the head of which, 


viewed the bore hole, 
with the test pump and some of the boring 
mplements, is shown in Fig. 3, Mr. Ches 
terman demonstrated to the company how 
he arrives at the depth of a stream below 
of the ground \pproaching 


1 
>| 
I 


the stream alternately from each side he 


1 1 1 1 1 4 
marks the spot over which the wand begins 


Thus he determines the width 


+ 


» turn 
of the range of influence on the surface, 


ind by a formula of his own he is from 


is datum enabled to calculate the depth 
f the same 

The most interesting part of the demor 
stration, however, was certainly that in 
which the power of Mr. Chesterman ane 
1 


his wand against a resisting force was 
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Mr. Chesterman tells me that of his 


seven children six have inherited this 
strange faculty, it being most strongly 
marked in the youngest, a boy of & 
years. With regard to himself, he says 
that on coming upon the stream with the 
wand in his hands, he experiences a sud 
den shock, which rapidly traverses his 
arms and seems to center in his heart; 


ind so exhausting is this effect that he 





finds himself unable to use the wand fort 
more than an hour or so each day He 
has been practising his unique profession 


} 


for thirty years, and during that time has 
found water and sunk numerous wells in 


different parts of the country. In one in 





Stance, curiou 


copious supply of water trom an artesian 





well at the summit of a large hill, while 
the surrounding valleys were found t 
contain no terran reams of any 
magnitu 








FIG. 3 WELL DELIVERING 


€aving the ends Vis ‘ t 21n es 
ach side of his hands lon ed f 
vard along the invisible strean Li 

s¢ W itched but no C ohte 
OVE ent could be dete ed l \\ 


S¢ ra t ( INT WY \ | d pre 
sly tried thei lw diy g 
d were structed \ l ‘ 
ken acros thie ne I 1 N 
1f them alone showed any indication of 
being “‘sensitives,’ but in several instan 
when Mr. Chesterman grasped the wrists 
I the novice the sti ¢ ced a de le 


Chester ( i \ wig W 
egs ot streng \ erve 
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purpost | ted ‘ ‘ i 
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ae 
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The Metric System in Australia—Decimal Coin- 


age in England. 
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Letters From Practical Men. 


Bender and Former for Jaws of Canopy 
Switches. 
Machinist 


accompanying 


Editor 
The 


bender and former 


American 


sketches 


jaws (or clips) which are used for canopy 


switches The metal used 


was No. 14 
The 


half-hard sheet brass 


a 


Blank 4 


a 








show the 


used for producing the 
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in die a, the guide-pin d locating it yresents the 


pre p- 


presses the 


1 
I 


is shown in Fig. 2, which re 


erly. The punch /, descending, dividing head of a universal milling ma 


piece JV into die a, also over center plate chine used in connection with the shaper 


c, producing the shape shown at II’, the The die a was-held in the three-jawed 
finished jaw or clip chuck and the depth of cut gaged by the 
Wa. F. HorrMann reading of the dial b The punch was 
—— te i" milled in the milling machine, and alto 
Indexing Work in Shaper. gether proved to he a very satisfactory 
. = Ae] 

Editor American Machinist: ob and quickly don 

Fig. 1 in the illustration shows a blank \n nproveme l-style 


ing die for a small ratchet wheel to b 














Plan of Die 

















; | 
| | (Li > 
| - i 
EF uy 
; 8 
| \ } 
— | / 
\ | — 
nr 
Rubber : 
-| 
tmerican Maché IHL et Vachi 
FIG. I. FIRST BENDING OPERATION ON CANOPY SWITCH JAWS FIG. 2. 
INDEXING WORK IN SHAPER 
piercing and blanking die is not shown, ytd ] 
this being an ordinary die for piercing the — goose-neck tool usually used for inside 
3-16 inch holes and producing the blank work on the shaper is to replace the or 
as shown dinary clapper with one about 1% inches 
The first bending operation consists in b longer; bore a hole at c to take No 5 
placing the blank in the die g, Fig. 1, be 
tween the pins x, the blank resting on the d 
pad i which holds the blank in the central as aa a ot 
position so that both sides will be of equal a —S ‘YY 
length. This operation was first tried 
P | a 
without the pad but the result was not 
satisfactory, the trouble no doubt being | | - 
caused by the variation in the thickness of } 
the metal, which produced sides of unequal 
: e c 
lengths. The tension produced by the pad 
and the rubber spring overcame this difh 
culty 6 
The blank being properly placed as de 
scribed, the punch hh descending causes the c 
| 
two sides to spring up and hug the punch 
which continues downward until the pad | 4 
\ 
strikes the bottom, drawing the corners | 
| 
square and producing the shape shown at 
' | d 
W, Fig. 2 
The die for the second or forming oper 2nd Operation 
ation shown 1n Fig. 2 consists of the die a | 
the punch b>, the center plate c and the 
poco Payette aeiahy agama Oe A a ae 
steel hardened. f is the stop-pin in center 
“i FIG. 2. SECOND AND THIRD BENDING OPERATIONS 
plate c, and ¢ is a gray-iron bolster. The 
die a and the punch b are made to the s,amped from steel 1-16 inch thick. The Brown & Sharpe taper and use tools with 
external shape of Y, the center plate ¢ teeth required to be accurately spaced; s« shanks corresponding Worn out end 


being made to the inside shape. The piece 
W’ is placed on center plate ¢ to the stop 


pin f; the plate is then placed in position 






































it would be a very tedious undertaking to 
lay out the job and file to the lines. 


A much better way suggested itself, and 


mills can often be forged to desired shape 
and utilized to good advantage 


C. HAMER 
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Keying Hubs on Shafts. of the flange to clear the cross-slide, and — the reg con 
Editor American Machinist the job was done ww | 1 tant 
In answer to Mr. Mathers inquiry at he blade being on djusted requires part f e gear “truing up I 
page 827, I would say that the unmechan no furthe ention. | st fed t | ( f ib abuts nst 
il features of the construction shown are got a cle t 1 e spring sea f ¢ e g 
o obvious as t need 1 mment Q)1 vie \ e work was fh ed I ‘ \ 
point is that e ang 1 ntact betwee eng Isaac MorGan 
haf <ey nd | ) \ l ( d 1 Ve i — L< \ 


a see . _ Dimensioning Bevel Gears for the Machinist. 
Editor American Machinist s 














inane - } ; + | 
evel g 9 ( 
N I N I 1 \ eC " 
‘ it t 
some \ S age t te cy ( 4 
} i t] ete 4 
I emember rig] \ \ ig 
( \\ 
— —— s < 
Finishing Work to Length With a Too! Mounted oe Se a ; ica 
™ - t 
on Carriage of Turret Lathe. a ae sa oo ae ne dita m 
Editor American Machinist milling machi : 
] Ss 
seful whe the st s of ( ret et of ‘ "\ ix 
ere f Ph ect is ittomaticall ng 
t 
es 
‘. 
{ 
\ ling 
, ( ‘ ep r ( 
‘ thre ‘ i be 
( ) \ ing i 
wt : ( ‘ sh 
¥ W ork | ‘ With 
s | 4 cli 11 \ he 
Phe face Rk 


























Or { 

a mcte 

i me ’ ne tw 

S 
? ¢ | ; ; ; 
NIS] vO I rH WITH A TOO! MOUNTED ON ARRIAGE OF TURRET LATHI ae mts ; aa 

The r ( he 

turn the v cort ength this Michigan Agri o » te 

5 5-16 it the wor 9 gested t limension A 

ses 3 ) ches ( ‘ ot he Th a yo ed | dimen ( ‘ ‘ Ty P f ic} 
vas only shell, but the part to be oper would be f to the machinis Having § dim. ‘ hee ne 
ated on was inside the steady-rest bushing this distance, the machinist can finish the ticed KOM 1 P are needed 
I mad bushing extra long, milled a hub of the gear independently of the pitch = jy g nd | the cut 
slot for flat cutter, put in a set-screw at circle: therwise the back edge S should ting ngic re ured 1 etting the piral 
the back of cutter for adjustment. I then be machined and the pitch circle (or a head. | p ble of course to get along 
cut away the under side of the bushing point in the same) marked in order to get without , f these dimension but 


to let the chips get away, cut away part the hub distance B. To finish the end of from an experience of years in making 
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such drawings I am convinced that the [Of course our contributor satisfied him- The flat end is put in at B, which has a 
utility of the dimensions justifies the time self that this was all right for the job in thin steel plate on both sides of it to hold 
required in giving them hand, but, owing to the fact that the in the work central. The holder across 


W. S. LEONARD. clined surface is straight and therefore at Fig. 3, is just the same width as the work, 


Agricultural College, Mich varying distances from the work through so the plates are screwed on and never 
ae out its length, the groove produced is not removed. The plates are shown on Fig. 2 

Cutting Spiral Grooves on the Planer. 1 true or uniform spiral but only an ap- The sliding block A is then screwed up 
Editor American Machinist: proximate one.—Ed. ] tight and, having a radius the same as the 


a end of the piece, holds it very firmly 





Mr. Coombs’ article, at page 544, on ci! 
cular work done on the planer, brought to A Milling Fixture. The holder is strengthened at D, so that 


mind the way we rigged up at very little Editor American Machinist the screw cannot spring it It is also 
. : oa , , . . eo es a ae 

cost to do a job of spiral grooving on the The illustrations show a milling fixture Cut away deep enough across & for wl 

planer in the days when we had no spiral for holding a piece that requires a number 54Ws to pass Over. C. ALIPER 


4 = saaenaee _| Use Soda Water on the Emery Grinder. 
a cs =f Editor American Machinist 
| . ’ 1 
“TT Of course no up-to-date shop has tts 


water tool grinder tucked away in a dark 


G “J iP ‘ Le —————— — ——— +t ie 
H E A B D ee i" ‘ corner, as has been too frequently done in 











Le} we ] | bE Pe |. the past, nor is the emery wheel allowed 
1 ia ~ t ran to become lopsided and hollowed out in 
_ } 2 Jt the middle before it is trued up; but how 
. - a! | P ibout keeping the machine clean and free 
c ( J from rust? I have seldom seen one as 
( | well kept as it should be The material 
= na — ee én = 1 ‘moved by the wheel ticks together, 
- usts, and forms a solid mass tha as 
riN¢ \L GROOVES ON THI \NI ~ ee 
be scraped off, requiring considerable time 
for its complete removal, and all parts of 
ng machine 1] iccompanying of slots in it he piece shown at Fig the machine exposed to the action of water 
etches with a little explanation will show 1, and as the slots were all required to pecome thickiv coated with rust. We ar 
low It was don he piece to be grooved be of an equal depth and were cut with all familiar with the use of soda water on 
bs reel 'S d da bearing on each gang Or sav very strong the universal grinder, but | never 
end 12 incl mg by 1'4 inches diameter jig to hold it. This jig produced a first- coon it in use on the water tool grind 
The part to be grooved was 5 inches 11 class 1ob The jig is shown at Fig. 2 on except in the instance where ised 
diametet There were to be ten grooves the machine in position t is composed it mvself It has give h @ t 
3-10 in le by deep and to have f a flat plate 14 inches long with a feath that it occurred to me that others might 
one-eighth of a turn in their length. Re er in the bottom to locate it square on like to try it. By using a little sal soda in 
ferring to the sketch, 1 is the work held the tabk The feather not shown in the water the tools and machine are pr 
by its bearings and free to turn in the 
stands B which are bolted to the bed. The ~ 
uprights C and the inclined piece D wer 
made from bar stock picked up around the Back 
PLL LLL IT 
shop, slotted and the uprights bent to 
shape and bolted to the side of the planer 
he piece I) was then bolted to the up 
rights and being adjustable in the slots any Li 
angle of spiral within its limit could be -—— 
obtained. The index wheel was made LEELELEL 
from gray iron and had ten taper holes ' The Piece to be Milled 
equally spaced The wheel was made a pai FIG. I 
fit on the end of the bearing which pro 
ected from the box and was fastened to ; 
the bearing close to the box and with , q Slidin : , | 
collar on the other side of the box fastened a I DC ccnemeninael 
: 1 \ y ( 
to the bearing prevented any end move [ E 
nent of the work is the lever fitting aa ROE 
a 
e bearing and fastened to it which, slid of PlG 
ng on the inclined piece PD, turns the \ MILLING FIXTURI 
vorl G is a stiff spring bolted to the 
de of the lever and having a short taper ‘ t, but is the ume width as the slot vented trom rusting and t . 
pin in the end fitting the holes in the index in tabi There 1s sO a it along moved from the tools remains brig ind 
wheel. The collar H fastened to the bear the top to locate the head and the angle- looks much like the sawdust made Dy the 
ng prevented the lever from moving end plate at each end of the plat The main power hacksaw Phe machi remains 
ways. J is a weight to keep the lever on part of the jig is the ho vn at clean much longer than does soda 
the incline while running back over the Fig. 3; it has a taper shank that fits the is not used, and when cleaning nes 
work. The operation was like this: With head, the other end is turned parallel to necessary it 1s more easily done e cost 
the spring pin in a hole in the index and fit a hole bored in the angle plate Che is next to nothing and Ss the pre 
the lever tightened on to the work as the head and angle-plate come up high enough vents bacteria from living in the water 
work advanced toward the tool the lever to allow the piece to revolve The turned the disagreeable odor so commonly noticed 
rising on the incline turned the work and part is drilled out for a neh screw about these machines is conspicuous by its 
produced the required spiral which tightens up the sliding block A. absence. Wi.pert S. Drew. 


Paut WESLEY The piece is placed in the jig as follows: Macatawa, Mich 
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Marking Negatives. 
Machinist : 


Referring to the letter at 


Editor American 
800, ask 
negatives 


the 


page 
ing for suggestions on marking 
etc., I wish to 


the 


for 
method I use for 


filing, describe 


Browning Engineer- 
ing Company 


I use round paper disks, 34 inch in 


diameter, and on these I punch the num- 


Che 
for a 


bers with a check perforating punch 


film is scratched off the 


negative 





MARKING NEGATIVES 
space ut 3gx inch, and the nun 
er. being previously soaked in water, 
pressed on in position, sufficient moisture 
ing in the paper soften the gelatine 


1 


e and cause the nutnbet 


when dry \ 


idhere firmly to the plate 


each 


eprir negative is then kept 
p book divided off under different 
eads, such as electric cranes, locomotive 
ranes lotors, ete., and subdivided int 
lifferent parts of the various machines 
naking it very easy for anyone to pick 


out the photograph required to show 


xactly what is wanted in each particular 


ase much “more readily than could be 


lone by reading over a description whicl 


could not be detailed sufficiently to covet 


The 


are kept in a case ten to a divi 


verything shown on the photograph 

negatives 
the 
up 


the 


divisions being marked 10, 20 


The 


mode 


sion 


etc corner of the photograph 


hows of numbering 
RatpH R. Root 


Claims a Patent on the “ Experimental Joint.” 
Editor American Machinist: 


\t page 803 | 1 de scription of 


HNOtICcE 


Experimental Joint’ which your corres 
pondent evidently describes as something 
riginal. You will find, by referring t 


United States patent Ni 


600.862. { Ictober 
20, 1900, that the salient features of tl] 


oint ve been patented by me 
[ an ) d ( Suc T b 
f ; f + and 
é ere \ 1 t ' 
») | | 
\ T 
\ae 


An Improved Lathe Tool-Post. 
\met s kA Beran tat 
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ness well deserves to supersed the one of 
circular form. By its adoption the use of 
+ ] + + 7 
bent tools for working close ) e tac 
plate is a OS entirely DV ted As re 


1e methods of manufacture 


to be detailed are followed, this should not 
exceed tha I e circular post 
The t post body is a steel casting 


central hole is drilled and the bottom 


urned, the casting 











and Pp DOSS ( 
being driven on to an arbor tor this pur 
pose Phe recess 4 in the bottom, which 
s to insure i ie post will bear on the 
slide-rest in such a wav that it has no 
tendency to rock or pivot on the center 
is cast in Che surface upon which th 
rocking tool adjusting block B rests is 
turned, two castings being turned 
time bolted 1 ingle ylate fixed ] 
lathe fac ~p ¢ he roc Ing | ces then 
seives are I med from a welded n I 
mild ste g wn Fig. 2. rned 
to the « ) ra er | roe 
d ete ] li nlac y t 
post, W 1S¢ é 
the n the 1 c. ¢ \ 
ch g ce nd Ip 
show 4 ) é v1 f 
cul s P ‘ 
veth 1s ( 
0) ve a wmt beat g 
rhe cl z milled 
gang ot Wit 
f vy to avoid gw, al 
{ Dt ( | \ | 1 T 
that w « T tte! \ re | 
ening 
ry ethor fn ifacturing cking 
/ | | Tool Steel 
| harden und 
rt perved 
“eer moe Sr =4 
= Ss 
| Teed Bo gs 
YQ B , y Castir 
a 
i ¢ 
A A 
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in the 
of Products 


The Consumer's Influence 


1 ce ( ( ( 
I 1 C S$ ta greater than 1S 
MLiy uppos¢ Wi ire iccu 
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Wants Ready-made Drill Jig Bushings. 
\; , n M 
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production. Take for an illustration thi 
new high-speed tool steel. The manutac 
turer seemingly decides everything in re 
gard to this new product independent ot 
the consumer He first learns how to 
make the steel, decides what its compos 
tion should be, learns how to treat it, 
practically changes all our ideas as to 
what heat will do to a piece of steel, and 


develops a new art of hardening and tem 


pering, and, after his studies are finished, 
his creation and teaches 
to Surely it 
urged, in such a case this, that 


the prod 


comes forth with 
the 


may 


consumer how use it 
be 
the influence of the consumer on 


But 


as 


uct is not apparent those who so 


argue we fear can have had very little ex 


perience at the birth and death of new 
things, many of them good new things, 
which might have had perchance a long 
life of usefulness if their sponsors had 


not attempted to ignore the legitimate in 


fluence which the consumer has on even 
new commercial products, the fruit ap 
parently of the brain energy of the pro 
ducer alone 

The influence of the consumer on a 
new commercial product is usually made 


manifest in the price he is willing to pay 
for 
price 


it If the new product is higher in 


in proportion to results obtained 


than that which he is at present using, or 
if 


conceives 


even though economies shown, he 


that 


are 


the price 1s unreasonable, 


he will usually go on as he has been doing 


in the past, with the result that the new 
product fails to be successful. Makers of 
new things far too often make one or 


both of two serious mistakes: They either 


fail to sufficiently study the present condi 


tion of the field which their new product 


proposes to occupy, and as a consequence 


make the product cost so much to manu 


facture that it cannot successfully com 


pete with what is already in the field, or, 


having studied the field) carefully and 
thoroughly, and having developed a new 
product which is a decided step forward 


over present practise, and which produces 
notable economies, they place a on 


price 
their product such that the ultimate econ 


omy to the consumer is so small that 
there is no real reason why he should 
change. Not once, but scores of times, 
have we seen new commercial products 
fail from one of these two causes Che 
man who fails to study his field and makes 
his product cost too much should have 
our pity for his short-sightedness Che 


devised and worked out 
be 


claims 


man who, having 


something new which may actually 


useful and valuable, and who fot 


himself all the financial advantage of the 


step forward, will find that he ts killing 
the goose that may lay golden eggs for 
him, and that the disappointment which 
will inevitably follow his action no 
more than a just punishment for his at 


tempt to ignore the right of the consumer 


to a share in the advantage which comes 


from the progress of knowledge 
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Cutting Self-Hardening Steel 


We have received the following inquiry 


from one of our readers 

“Some time since | noticed the cutters 
that came with some Armstrong tool 
holders showed a cut about 1-16 inch 
deep on the four sides, the steel was 
inch square, and had broken irregularly, 
showing that the cut was about 1-32 inch 
wide; it looked as if ground and_ the 
bottom of cut showed curvature How 
was it done?” 

We referred his query to the \rm 
strong Bros. Tool Company, Chicago, to 


whom we are indebted for the photographs 


of the machine. Fig. 1 shows the grinder 


which has mounted at one end of the 


spindle a steel disk into the perifery of 


t 


he stee turned 


ove! 


and the rest 


rocked backward and forward for eac! 


cut. Fig 


> 


1 1 
{ 


succeeding shows the othe 
end of the spindle on which is mounted 
in emery wheel, with an adjustable rest 
In a rack w ve seen five gray-iron too 
holders Phese ol-holders are for grind 
ing the tools to correct shape. The hold 
ers are inexpensive and entirely do away 
with the destruction of the regular too 
holders which ordinarily results from the 
men using them to hold the cutters while 
grinding 

The Boston Herald of June 19 contains 
an article setting forth a scheme to trans 
fer the machinery exhibit now at St. Lous 

















TING SELF-HARDENING STEEI 
which particles of self-hardening steel have to Vien form pa f an exhibitio 
been forced This coating of self-harden which 1s to be held there Judah H. Sears 
ing steel does the actual itting \ bar t Bost seem ive charge of th 
ot self-hardening steel w rv seen lying nterprise nd 4 ted that the Aus 
in the swinging rest immediately under the rian Government uthoriti ind th 
the cutting disk Phe disk is not supposed Washing ) authorits e endorsed tl 
to cut clean thru the prec I ste bu enterprise It would see is t ve Guile 
to nick it on all four sides, say, 1-16 to mportan hat the seme of t 

inch deep; it is then broken off by wners of em ery s d also b 
hammer blow, the steel being placed on a secured id perhaps Wi it 1s al 
small coneave anvil which ts a part of the ced that the \u in Government 
equipment that goes with this machin vill giv exhibit free use of th 
The small, round, bent bar is the lengtl Rotunde, ample power for running all ma 
gage The hand-wheel connecting witl chinerv free and that no customs duties 
the screw gives the desired depth ot cut will ) charged n exhibits There wil 
\fter the right depth has been obtained be also reduced treig t 
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Prof. Unwin on Testing Materials. result were = strictly mparable, and ften 25 per yer mil Inertia 

There has recently been published by stricter limits of quality were insisted on ffe ' t ne ng yu be 
the Institution of Civil Engineers an ex the additional tests now required might 30 tit reat the t in 
cerpt from its proceedings, which excerpt dispensed witl e 1 ~ le 
is devoted to the presentation of a paper In connection wi t work of t y testing n the 
by Prof. W. C. Unwin, entitled “Tensile Engineering Standards Committee on ship n, due to unreckoned inet 
Tests of Mild Steel and the Relation of material, the author carried out tests tia f ut 
Elongation to the Size of the Test Bat various qualit f stee nad tie t 
The paper is, we think, important and 1s pportunity f arranging tl schen I \\ | I 
likely to have an important intluence upor tests spec y to throw ght on the « 1 the 
the m thods of testing generally prac dl ms Wille affect the n surement I I I re n 
tised in Great Britain, is inde d it oug! I Nig. ect if pap . \\ elasth 
to have here Protessor Unwin’s paper ts to show how elongations can be measured n nd they very ghtly deformed 
much too long for reproduction entire,  eithe I I the sam ‘ n bat | nt reduced 
but we quote passages from it as follows of different : they at mp t r tl red. 1 eltect 

For the determination of the quality of ble and have a definite 1 i. N Is 1 Irom the en 
steel recourse is had to (1) chemical By luctility neal the property I larg est I espe 
analysis; (2) mechanical tests, in whicl plastic yielding, a property which, much rt ' fect almost certain 
the material 1s subjected to straining ac increased at high temperatures, permit ly extends to the part betw he gage 
tion and definite measurements are made; steel to be molded by rolling ot umm OmMtS al Hect pe ige of 
(3) workshop tests, such as cold and tem ng. The converse of ductility is rigidity long 
per bend tests and (4) tor certain pu! or hardness tensile tests the ductility IPONES ! rt NGATION 
poses, microscopical examination of struc s measured by the amount of permanent tot ngat ! ar ina gage 
ture. Chemical analysis is of great value rr plastic elongation reckoned per ‘unit lengt 51 le uy tr two part ne due 
to the steel manufacturer, but the engineer length For tl product of strengtl ind { 1 general elongatior pproximately unt 
is not directly concerned with the com elongation, reckoned p cub fort ng I d theretore propor 
position of steel, but only with its mechan quantity which in similar materials 1s pr { t due t local stretch 
ical properties. It is only so far as the portional to the work of deformation, the nd contractior i ction which occurs 
influence of different constituents, o1 per term toughness 1s u | inal the vers 1 ¢ last stage of testing, after the max 
centages of constituents, has been ascet f this is brittleness ré ed This local 
tained by correlated mechanical tests, that The importance of ductility is due t rm ~ { re 2 
chemical analvsis is of value to the eng this, that in the operations of the worl t eth be 
neer Hence, mechanical tests are funda shop | from defects rf Cccuracy I . a «th tl : t very 
mentally the most important, and if they workmanship in compound structures (riy ' . t t gat e for 
could be made stringent enough it would eted structures, for instance), thr t I 1 cro ec 
be undesirable that the steelmaker should f elasticity is often exceeded locally \ ! 
be hampered by specifications of chemical ductile mater will yield in such « (1) 
composition Unfortunately, mechanical ind the variation of stress will be much vhere a l I nstant he first 
tests, as hitherto made. are not wholly less t t would be in a eri ip t ’ nad the 
satisfactory, and hence they are generally — blk f plastic deformation Recently, cond term t ‘ ! elongation Phe 
suppl.mented by restrictions as to chen notched-bar tests, either by statical load qu ) t |e than 





ical composition and by rough but useful roby imp have sometimes be le t i ng, 
workshop tests Chis really makes ( scribed t f ductility t app g tt f sensibly 
specificat of steel « 1s and cor to hb ed that by tching b if equa 
plicated, at ertainly happens that in s ductility in the ord \ ns ! nd een 
consistent reqviremet re often spec troyed. 5S ar breaks rogres rif vercentage of 
fied \s emica nalysis should sive teat ting tf t nicl thie ‘ 
further be pointed out that it is becoming no measurable deformation in the plat Os.4 
clear that the mechanical properties of t fracture Pests of this kind probably ; / ilies 

I quite as mu a ae ee ore L\ nsiderable_ tecl valu it 

Mmposition the ntierpyr f them re | rurt ude 

con cre ( re Nes ‘ t idy 

ut i rigid routine syste \ netal ‘ l I = % 4 >) 
in whicl spec nd red ict 1 Ot cost ire esting nN det bly rang 
dominat conditions eir object 1 the rate of ling I tage of elongation 
mereiy t det obvi s ferior nate ane I Tee tl time " { gligihl I the 
ria It he m of this pap , spect king pag I 
sugeg ficat f ordinary e I t I Ty the 
mer ts to p tou ’ I] d ‘ g. B ‘ £ { 
reanc "y ome S 2.2 ‘ , ies ~ f 1 
misleading xperiencs vs that. unde due t l g cl t ! t t ' 
fa r] sfactory 1 te there ’ ’ ) 1 tOT 1 8 

. 9 ' ¢ pear ft fail ' 1 , ; ; ] i gv £ 
ndicating int f quality whic! nagnitud duced, if ) ) 
pear Iterward tl f tl ) | t n t ' Ba 
} ct 
If ever t ee — os f og j tors Dp { £ 
hemi ( 111¢ nd w shop test ning t ' t be 
ec ¢ hye sf 1 ] em t] ] 5 stag ; ] ‘ (,e1 I I { 
' ‘ ld 

mk ink tests 1 made more 1 st I t t elongat 2 
ve! nd exact st possib ] f ring t ted t > np ent. p ! 
‘ ‘ . s 1 st ¢that ¢ e119¢ ; } rat lnwir I ing of Ma ials 
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tion, or elongation at the moment of max 


imum load, were taken as the measure of 


sometimes been 


hitherto 


this has 


there is 


ductility, and 


proposed But no 
for 


tion except by taking an autographic load 
I A 


way 


known obtaining the general elonga- 


strain diagram 


The general law that similar test bars 


deform similarly was first stated by Mr. J 
It follows that, 
the percentage of elongation is 


Sarba for cylindrical 


test bars 


constant for a given material, if the ratio 


of gage length to diameter is constant 
In plate test bars not strictly geometrically 
the percentage of elongation is 
the 


root of 


similar 


constant, if ratio of gage 


practically 


length to square cross-section is 


The form of cross-section with 
the 


influence the 


constant 


wide limits, if area is 


does not 


in somewhat 
constant, appear to 


elongatio1 


In Germany, where most of the testing 
is dor n State iboratories, the npor 
tance of Barba’s law has been better re 
ognized than elsewhere \ normal forn 
of test bar is been generally adopted, 
ror th evlindrical and plate tes bat 
with gag engtl Ir 20 ce! neters (& 
nches) and a section of 3.14 square centi 
meter (Oo {S87 quare nch ) Sucl bar 
itisfy tl elation 

=113VA 
whe l tl PAL leneth and 1 the are: 
of section If bars of a different section 
must be used, the gage length is modified 
so that (3) still satisfied Such bars 
are termed proportional bars, and may be 


regarded as virtually similar bars 
The f 


with gage 


law of variation of elongation 


length in geometrically dis 


similar bars is given in equation (2); 


variation when the 
But the 


of general elongation is independent of the 


it remains to find the 
cross-section varies percentage 
size of test bar, and only the variation of 
local elongation requires to be examined 

that is, Now, 
if the parts of two bars of similar cross 
affected by local c 
after the 
must be proportional to 


the term a in equation (1) 
section mtraction are 
local contrac 


the 


similar fracture, 
linear 
Or. 


form of the cross-section 


tion 


dimensions of the cross-sections 


since the exact 


does not appear to much affect the elonga 


tion, 
a= it {4 
Putting this in equation (1) and proceed 
ing bove, the percentage of elongation 
S giv 1 by the equation 
é A 
= ' i # | 
wher: nd ire constants for a giv 
material | first term on the right is 
the percentage of | l and econd 
term the percentage of general, elongati 
The pp t the gage te 
are not very cl e to the enlarged ends, 
and if not so short that the gag 
points fall within the local contraction 
So far as the author has examined, / 
: - 
must not be less than from 24'A 103 44. 
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No doubt this length depends somewhat 
on the quality of the material. 

The (equation 4) 
can be found for each bar, and the per 


constants c and bp 


centage of elongation for any standard 
form of test bar, for instance, for the 
German normal bar, in which / = 11.3 
A, can be calculated. If this method 


elongation 
Strictly, 


were followed, percentages of 


would be strictly comparable 


the elongations must be computed for 


fracture at the middle of the gage length, 
so that the plan of initially marking out 
half-inch lengths along the bar should be 


fi lowed 


The elongations measured for similar 
bars, or for a constant gage length and 
constant section, tell a clear story, and 


the following conclusions may be drawn: 
(a) The relative ductility as measured 

by elongation is practically the same 

whether the bars are I square inch ot 


square inch in cross-sectional area 

(b) The mean percentage of elongation 
if I-square-inch bars is greater by 2.6 pe 
cent. than that ot square ich t 

(c) The inch plates are generally less 
ductile th nch_ plate probably 

nsequence of rolling at a lower tempera 

( 

(d) 7 marked decrease of duc 
tv with 1h ise oT th ess I he case 
f the ship plate 

C4, There isa small dec ease Of auc 
tv with increase of thickness in the cas« 
f the boiler plates, so that the thicker 
boiler plates are superior in quality to the 
thicker ship plates 


SHORT 
If in 


the 


TEST BARS FOR FORGINGS 


the case of ordinary tests of plates 
strictly comparable, it 
tests of 
e and proportions of the 
different 


0.5 


results are not 


is much more so in the case of 


forgings, the siz 
test pieces varying so widely in 


specifications Test bars of 0.25 or 


square inch area, or of '% inch or % inch 


or 1 inch diameter, and gage lengths of 


2 inches, 2% inches « 


r 3 inches, are speci- 


No 


tween the elongation for the same quality 


fied in different cases relation be 


of material with these different test bars 


has been stated, and confusion in the inter 
pretation of the results is nearly inevitable 
that the 


seen percentages of 


elongation vary a good deal with varying 
proportions of test bar It would be de 
f T ill t rt tes bars tl gage 
eth should be taken so tl 
=354 f =4 
a V A 
\ . 7 ( ; p d 
‘ f oc - 
gth of 2.83 ( P Iv. howeve 
jection would be ‘ t 1 oF 
1 \ ( nmere st v 4 ke V the 
re resi W 1 d and the 
va ( very ipproximately tie 
me 10 ¢ qu ty ft mate?ria I 
test bars t o ( < ( ] ( 
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gage length of 2 inches and those of 0.5 


square inch area a gage length of 3 inches 


Mr. J. H. Wicksteed considered that the 
question raised in the paper was one of 
vast practical importance, not merely a1 

] 


academic question; and he thought an in 


he his 


that home. Not long ago 


stance had in mind would bring 


a large number 
undertaken 1 


bette: 


of experiments had been 


whether it 


order to find out was 

for a steel plate to have much work o1 
little work put upon it in rolling. With 
this object, some ingots 15 inches thick 


had been rolled down to inch, in ordet 


to carry the thing to an extreme, by put 


ting a very large amount of work on the 
material; while other ingots’ only 6 inches 
thick had been rolled down to 1 inch thick 


Ordinary tensile tests made on both plates 


had given 20 per cent. extension only for 
the inck plate and 25 per cent. exten 
sion for the 1-inch plate He could not 


een annealed; 


he thought they had been tested as they 
came Ir 1 th rolls mut care had been 
taken that the small plates should not be 
rolle 1 if » low a tempe ture r be un 
equa ly ( led r\ TI lrafts r} 
curious feature of the m s that tl 
sults he had mentioned 1 been taker 
di 1g, if not pro yy rollin 

the p vn from 15 s inc] 
that wa oO ixtiet f é rigina 
tl ic] ness p! te had « n de infe 
rior in ductility to the e which had 
ony cel lled down ne xth of the 
thickne f the ingot If the author’s 
elongation equation were applied to those 


found that there was 


would be 


difference inve 


plate Ss, it 


ilved in testing 


a thin plate, 


f it was of the same length and width 
as a thick plate—a fact which had never 
once struck the experimenters who were 
familiar enough with testing on ordinary 
lines As nearly as he could make out 


the application of the author’s elongation 
equation to those plates would show them 


to have had about the same ductility; if 


anything, the inch plate would have 
been more ductile than the other. The 
faulty deduction from the tests in question 


had pointed to changes being made in 





the ingot molds and in the rolling mills, 

and indeed in the whole policy of manu- 

facture at the works to which he was 

illuding 

Some of our contemp s have dis- 

vered d) a number of inter- 

esting ) le \merican 

vT ( Oo ds | nN n 

( ) t any 

t more 

\ y le I i lathe 

t | iT\ way 

he ) grinder 

é 

f sur 

vy! \ tel 

ed 

ft withou osit ating 

f sn i foo 
\ ! Wit 
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Selection of Architects for United Engineering under whi travels heats the pipes, an ’ = 


Building that is one of the problems that the work lect ng t far t 
Che Conference Committee of the three ventors have had to deal witl Mr. Kiser most 1 ‘ \ 
national engineering societies and ot the has patented device by wh e com S 
Engineers’ Club, charged with the respon pressed air travels around the pump cylin - _— 
sibility of giving effect to the gift of Mr. der on its way to the reservoir, thus keep- The International Congresses at the Universal 
Andrew Carnegie of $1,500,000 for the ing the cylinder perfectly cool and in n Exposition. 


erection of two buildings in New York way detracting from the power of the air Thee Seters ‘ee f Art 








| g 
city suitable for their respective purposes cee Sciences w t 
has made the selection of architects fox The London Water Works St. Louis Ex Septet ) { 
the respective structures. Since the mid Phe several companies supplying the city nelusive The f wing » brief 
dle of June the committee has received of London with water have been absorbed mary of a g 

twenty-six complete sets of competitive — by the city government. Some of the pri \fter t g of tl oi 
plans for the two buildings, inclusive vate companies have afforded the most Monday afternoon, Sept , W f 
comprising over 500 drawings, and with — striking example of the folly of the grant - n 7 cay 

the assistance of Prof. W R. Ware, as ing to private corporations a monop lv of ’ mn dix ' f 

expert adviser, has spent l good deal oO! supplvin ¢ to a city 1 +} ng wl cl in r ns. +} gel . ‘ oO 

time in the consideration of these designs absolute ni tv and which at the same tion of « f 

a of which, of course, were submitted time 1s ot ucl 1 nature or must be up 

nonymously Phe conclusions now plied in such a way that there cannot p f f 
reached e unanimou nd are approved bly |} t go as fre tior 
bv the prot nal l ec! Phe 1C¢ ‘ ts exe { 

ful competitor for the United Eng . 

suilding ak D. H if B ¢ f 

He y G& \l tf New \ 
re Mr. H C t f 
f Edw HI g 

oe f ( 

Ni Ene ] 
( 

nside N\ () 
\ S| g | t I 
fu ne t 

Club \\ field & King New \Y 
wh g fw 
New Yo ( V | 1 ( eon ( ( £ 

ibraric nd were sO SOC ed in w wate ( 1 o 
on the buildings of the Pan A Lond ferred the wor 
Exposition. The designs of this firm wer: Metropolitan Water Board he tot meeting 

lso among those favorably considered for price to be paid by th v I t t t 
the United Engineering Building, awarded vorks has not been fully determined, ow 
to Mr Hale The successful competitors ing tf certall pp by the compan 
in the open class for equal prizes of $4o m the d 1 f the arbitrators to the are 
each, in addition to Mr. Hale. are Trow House of Lords he aggregate f th each. t 
bridge & Livingston, of New York; Frank mounts originally claimed by the con for five o1 riet mn 
C. Roberts & Co., with Edgar V. Seeler panies W £50,000,000, or $243.000,000 ecuior ddre 
associate, Philadelphia, and Allen & Col Some of the claims were cut more than partment ted and p 
lins, of Boston. It is interesting to not in half, even supposing that the compan per 


a very large proportion ot the com 


that - : win on the I appeal Mr William B ne nhuence + ¢ meeting 4 


petitive designs came from Boston and 





that the largest prize, namely, the award Water Works Company, has been selected ( ( 
° . } - ee a. i : , 11 ] 1 fore , "1 ot fae the 
for the United Engineering Building, as by the Metropolitan Water Board as its ; 
- es “hief enc eT mer) no ‘ vara] 0 | t ft 1 i 1 1! 
well as one of the smaller money prizes chier engine (American engineers W e 
has gone to that city be interested to know that he is to be paid = pathy with | 
a > n equivale t £3.750 year » little 
: mare #1 , cr} 
A Remarkable Air Compressor. nore 16,000 a ye 10 vic 
L. C. Kiser, Decatur, Ill., has invent but he w n give up the private pra \ 
i r compress whic . en favored ( \ ( t nee! 
vith a long writ 1 n a local pane ( ) » le I OT 
l at ppreciati\ yondent I I \ r 
dly s« p\ Wi I ' ° ' 
I y \ P 1 WO »>T ) { ¢ 
g p 
41 | { Ny ) ‘ 
‘ ( ? 
iN : t 
' 14 . { I | 
sa ) 1 ( efied \ ¢ f 9 , 
| | 
I T ( ng eS ( S vine f \ vr f 
presse os the ( 1 \ | 
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Prof. Unwin on Testing Steel. 


Elsewhere in this issue we publish ex- 
tracts from a paper by Professor Unwin 
on testing steel The discussion whicn 
took place on this paper showed that it 


considered indeed al 


was important, as 

most anything is bound to be which 1s 
put forth by its distinguished author 
It is worth noting that Professor Unwin 
sharply condemns certain practises gen 
erally followed here in testing materials 
and gives his full endorsement to prac 
tically all that has been set forth by the 
advanced Continental testing engineers 
as being necessary to secure results that 


can be depended upon. Particularly is this 


about the 
test specimens 
effect of the 


inertia of the moving parts of the testing 


seen in what he has to say rate 


of 
should 


speed at which tensile 


be pulled and the 
machines in vitiating results when attempt- 
do the 


This vicious practise has been repeatedly 


ing to work at too speed 


great 


condemned here, particularly by one en 
gineer who has made a special study of 
testing materials, but its importance has 
been denied or ignored 

It has been said that if there were im 


portant pecuniary interests opposed to the 
of gravitation, hould 
that law, a 


law we have many 


people denying voluminous 


literature attacking it and many _ people 
misled and sincerely believing the law 
to be a humbug and believers in it to be 
crazy fools. There can be little doubt that 


inportant pecumiary interests have had and 


are | 


now having altogether too much influ 


ence upon the determination of the proper 
methods of i 
There 
teo mucl 
of 


sting materials and especially 


-teel has been also unfortunately 


of personality in the discussions 


these matters here. well 


and, @s 1s 


known, our American society of testing 


engineers withdrew from the international 


ciety because the methods advocated here 


were not approved abroad and are in fact 
considered to be demonstrably bad Pro 
fessor Unwin’s strong endorsement of the 


Continental, or perhaps we should say the 


Germanand French, methods and his equal 
ly strong condemnation of the methods 
usually pursued here might we 


of 


give pause 


who have been so cock 


ight about all 


to some those 


sure thev were r these mat- 


tesr and who would have others believe, as 
of them themselves to be 


some ippear 


lieve, that they ire pertect! 
sincere 

fie 
Ing may a 


the 


le importance that the matter of test 


sume is shown in 


connection 


recent failur ‘Towa’ 


re OF tre 
The forgings for these guns were 


rejected by a naval in 


pect 


+] - } 
the works where they made 


were 


were accepted ver his head but at a reduced 


price on account of small defects which it 


was declared were not important. Sent tothe 


Washington naval gun factory, they were 


again rejected by the authorities there as 


being unfit for use and finally were accept 
ed by a specially appointed naval commis 


sion, composed of eminent officers it is 


true, but none of whom could claim any 
special familiarity with the subject—to p 
it mildly. The guns have proven their | 
bility to bur. t and k people when load 
as they were designed t ve loaded 

it seem a clear case ot y pect 
niary interest prevailing ag we $ 
lished physical laws. So tar e know, 
there is no eviden i gros irrupti 
in connection with the matter, but at lea 
it looks bad, taking whole story 
gether, and nobody knows how many fail 
ures of rails iX1es ) Iges have 
taken place that would not taker 
place at all if the m il supplied had 


been proven by rigid an 


1 thoroughly sei 


en 


tific tests to be what was contracted for 


The public as a ight 
engineers 
it from accidents due to ta 
important structures 
the 


have 


see time when it will 


lives been lost that 


L11¢ 


been lost if well-known 


of testing had been entor 


acquainted with such improved 
but had not employed them 
Unwin'’s paper, to say nothin 


else that is on record, will 


indictment 


to 


ilure 


be 


wou 


| be 


“ed | 


who had had every opportunity 


stand 


expect that 


will so far as possible protect 


ot parts ot 


We hope never to 


proven that 


ld not have 


tter methods 


Vv engineers 


try lye 


COME 


methods 


Professor 
iw of much 
as a ter 


ribly severe 1 such engineers, 
and prejudices aroused by personal ani 
mosities will then be no excuse 
Standards in Manufacturing 

It is declared by those who ought to 
know all about it that there are tew, 1 
any, reasons why direct-current electric 
generators should be made to-day, except 





that the makers of them ve standard 
ized their manufacture and cannot well 
get away from them without considerable 
pecuniary sacrifice 

Other things might be cited to show that 
along with the advantages of standardized 
manufacture there are things to be said 
against it as well For instance, a Get 
man firm of machine builders was recently 


advised by tts representats ina foreign 
country regarding the demand for a cet 
tain machine which would have to 

adapted to the local requirements, and thi 


opinion was expressed that 


\m 


erican Con 


petit n need not be feared for ten years 
at least, because American manutacturers 
were so thoroughly tied up with the 
standards as to mal t impossible fort 
them to do much in that field within tl 
period named 

While it is, OT < nN uc 1 i stand 
ardization has its advantages and in sot 
ines affords practically the only means 
making any profit, there can be no dou 
hat it has restricted Ww restricting 
ind will in the future stri deve 
ment whi would otherwise take place 

We are, of cour ll familar with the 
disastrous effects of introducing a new 
thing to be made in ig@hly organ 
ized shop working to produce a certain 
standard line of good N ly is ( 
cost of the new thing greater than 











| 


a shop accustomed 


new things, but the cost of all the regu 
r pt Lun of the Pp incre ised l 
11 - , «of 
vell It is, of course, natural that pt 





prietors of such shops should hesitate to 
indertake new or special things, but we 
ire convinced that many of them would 
trengthen their own position if they 
would organize separate departments fot 


the building of odd things in their lin 


Operated as separate departments, they 
can be prevented from interfering inthe 
least with the regular product, and_ th 


cost of work done in such a cd 


can be accurately determined 


\ manufacturer who in this way undet 
takes to build odd things more or less re 
lated to his regular line has opportunities 


for experiment and for intimate study of 


and can often thus get hold of 


new ideas, 


things worth adopting as a standard 


Even here, however, the argument 1s 


not all on one side; for, as we noted some 


time ago, one prominent tool-building 


concern gave up the practise of building 


special tools, simply because when they 


charged what it was worth to build them 
the charges seemed so high in many 
that the effect 


Cases 


was prejudicial to their 


regular line of business—people concluded 


they were robbers, not only on the special 


jobs, but in all other lines as well 
There can be little doubt that standard 
do occasionally restrict progress by mak 


ng improvements impossible on account 


ot pecuniary considerations. Where there 
ire a dozen different designs of a given 


thing, a man with a new idea finds it com 





paratively easy rteentl 
lesign, and a intr 
auction it may footing as 
the rest t dozen 
manufacturer sam 
thing, which h; i stan 
dard, and every other related thing based 


ipon that standard, progress in design o1 
conditions is exceedingly dif 
ficult, if not impossible No amount of 
demonstration that 3 feet or 9 feet would 
than the 
present accidentally chosen 4 feet 8 
ld lead to the adoption of the 
things tho not nece 


sarily the standard by which we measurs 


ed State 
output Ol 


and pre 
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Some New Things. 


HIGH-SPEED STEEL REAMER 

| s rean consists of a ay I I 
steel w } des f best high-spe l ( 
razed in Son results edoow 
these tools the ips ot e Shet 
( I Comp Ot rl ( Rivers \l 
ire I WW I ] ( ‘ 
roug drilling, ird castings 2 inches 
ick, ordinary tool ot specia gh grad 
5 carbon stec dt ed 18 » 20 with 
grinding, this ¢ vored 60 » 7O WNW 
one gt nding (t ols”) used nn turre ittic 
t ime speed) p3g-1n ni fi 
ishing brass sleeves 11 inches long 1 
Gisholt lathe, regular tool reamed twenty 
vith one honing, this reamer — finishes 


fifty-five under the conditions ; 3 


Sallie 


inch reamer finishing cast cylinders tot 


gasoline engines, holes 11 inches long, 


ordinary reamer of special high-grade steel 


5'4 carbon, reamed twelve to fitteen with 


one honing, this reamer finished sixty-five 


without honing at an increase of o1 


third in speed. Further, it is often de 
sirable to slightly expand a solid reamet 
Owing to the 


be drilled 


into the 


either hand or machine 


sott body, the hole into 


he end, slots cut 


may 


the center from t 


grooves, and a taper pin or screw used 











MATTHEWS HIGH PEED STEEL REAMER 


to expand the tool, in any of the ways in 
ommon use These reamers are made 
with extra large and deep centers, to over 
come the lability to slp off the cent 


and squares for hand reamet 


the shanks both straight and taper (for 
reamers used in macl 1 ) are case-] ird 
ened Reame ire ground all over after 
hardening and are made in any stvle de 
<1Te | Phey ( lanufactured Hy tile 
Three Ri ol Company, Three R 
€ S Nba 
GHTNING HOLDER AND COLLE1 

It well-known fact that a great d 
t tim 1 wasted while changing tool 
vith thr | ry « ts used in e 
orese e machine has to be stopped 
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Q7t 
collar A sufficient to allow the head of the tillate of petroleum. The resulting gas i iron and steel heated, as whe rude 
tang to pass in or out free from sulfur, so that its use in fur is used. 
Fig. 2 represents the collet in the act of naces has no deleterious effect upon th The method of generatior simple 
ne ee the apparatus compact lhe air, whicl 
veh forced through th an ir generat 
sai hs pam peas k Valve ‘ ah <a ont: Oo ie crude distillat wm <IDN]) 
ba g ~ i or] i631 Y In ja . t Ir i \ ot Br , n ~_— the « | l se ’ 1 p 
{| yan Ap on ol — im d om A a von ee ad ie me gar: y means Of a rotary high-pressut Owe 
| aoa Fae or an air compressot Phe oil 1s fed int 
ae: ete ' G | » « | the generators by means of a pump, an 
Pa 4) = : the flow of the oil is proportioned to tl 
saan : 
quantity of air admitted, so as to make 
| | se resin ne | all times a gas of uniform quality \ fe 
- | the air is admitted into the generators 
g i ’ 
Autunatlc . : aap Seergaee 7 | is passed, by means of a down pipe, to tl 
hie \| 4 ¥ =, I | i ~ if | » oo i | | bottom of these tanks, where it is set freé 
“J . it fy = | | | ae ok e eh and has to force itself up through tl 
? ~ = AT tn AL =, =) crude distillate and through a_ series 
| and = American Machinist perforated plates ( hich is 
MANUFACTURER'S GAS GENERATING PLANT } orous material hese plate nd porot 
| 
| 
| 
pa ng i r oO ol lt ael \ 
! t turthe ( I the « neat 
| t ! ed ra 
the retaining collar on the | mW 
ermit, which allows the rolls com 
nto the clearance chamber of the larg: 
collar 4. This admits the side action ot 
the rolls in the elongated holes 
These tools are made by the Mutual 


Manufacturing Company, Bridgeport, Ct 
MANUFACTURER'S GAS GENERATING PLANT 


The use of gas for manufacturing put 


poses is now so general, and the advan 


tages of it are So great, that the produc 
tion of the gas to be used 1s itself an im 
portant consideration. The use of natural 
f this 


gas has taught the manufacturers ¢ 
country the superiority of gas as fuel in 


furnaces for forging and heating iron and 


t 
& 
| 


steel. The supply of natural gas is now 


giving out, and the location of manufac 
turing establishments outside of the nat 
ural gas producing districts has created 


strong demand for manufactured gas of 


SLL LPL ae ae ae 


similar character to natural gas, and at 
the same time one which could be gener 
ated at sufficiently low cost to make its 
use practical in furnace work, from an ap 
paratus which could be installed in the in 
dividual establishment. City gas is used 
quite generally for the lighter class of 


furnace work, such as brazing, japanning 





hardening, ete.; but it is very expensive 


' 14 
Na many establishmet ire ) ead oO 
4 the reach of the citv gas m 5 

Phe cut show me gas-genera 











I} plant generates a gas of simular « 

cter to the natural gg: it the Ww ¢ 

I trom 10 to 12 cent pel 1.000 cubic feet 

by toreing air under pressure through 

series of generator ontaining crude d FIG. I. CUTTER AND REAMER GRINDEI 
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laterial serve to break up the air and o1 The p 


ant s 1utomatic Ill ws action WW illee 
into fine particles, thus bringing the sur ind produces gas only as fast as it is used, their ge g ty f 000 
faces of air and oil into thorough contact up to the capacity of the apparatus. The feet per | 50,000 f pr 
it which time the air takes up the oil gas is claimed to-make fully as efficient a 
forming a fixed gas \s passes throug fire fu il gas, coa re re 
he second generator. 1 ur takes uy vater gas, besides being tree from impurt ot power for gas engi \ 
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This 
All gears 


be used when threading by hand 


gear and handle are removable 


cut from,.the solid. The spindle 1s 


jaws and all 
the 


hollow The faces of the vise 


ming in contact with taps or 

dies are of cast steel hardened. It is built 

by Bovnton & Plummer, Worcester, Mass 
CENTERING MACHINE 

centering ma 


Phe illustrations show a 


ine built by The Hendey Machine Com 


Torrington, Conn., equipped with a 


praris 
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that might have been prevented 


shifter 


curred 
had the 
right dirction at the right 


over in the 
With this 


shifter but one pull, always in the same 


been thrown 


time 


direction, is necessary to either start o1 
stop a machine. It has the further ad 
vantage of locking the shifter in posi 
tion 

The principle upon which it works 


similar to that of the crossed right- an 


left-hand screw which 1s used on ink di 


























HENDEY MACHINE 


single spindle of large diameter carrying 
in attachment with watch tool chuck 
gripping drill 


The front bearing is made taper, 


draw 


for accurately center and 
reamer 
after the well-known pattern of the Hen- 
Norton lathe head ; 


vided with back locking pin for use when 


dey the spindle is pro 


removing or replacing the center drill 


The jaws of the vise and supporting 


block are made of tool steel, hardened and 


ground Che block and vise work in uni 


son, the two being kept in proper relation 


by means of the rod and spiral geared 
mechanism actuated by a ball handle. The 
machine has a bed 4 feet 6 inches long 


the top surface of which is inclined s 


that it directs the chips into the pan. The 
heavy para'lel bars running the length « 
the machine not only protect the bed fro: 


abrasion, but act as a temporary support 
Phe saddle 


bed, 


provided with binding handles for clamp 


for the stock being centered 


are gibbed and titted to the and are 


ing them to position 
is designed to handle stock 
inches diameter. The first 


The ] lendey Ma 


Company for use in its own shops; 


The machine 
from 5-16 to 3 
machine was built by 
chine 
after a thorough trial its valuable features 
were so apparent that the company de 
cided there was a field for this tool out- 
side its own shops, and has built a lot of 
them 


ONE-PULL POSITIVE SHIFTER 


Numbers of 


BELT 


LOCK 


serious accidents have oc 


COMPANY'S CENTERING 


MACHINI 


tributing rollers in printing presses. In 


this belt-shifter the diamond-shaped nut 
(not visible in illustration) is pivoted to a 
reciprocating bar; the cam plate which 
carries the shifting bar and_ shifting 
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' 1 
throwing the re 
When the nut 


terminate 


slot in cam plate, thu 


ciprcecating cam plat 


reaches the vertical slot which 
the bottom of the diagonal slot, it 1s aut 
matically shifted so a 
tical slot at the end of the cam plate, 


ing drawn uy by the sprmg on 

















ONE-PULI SHIFTER 


soon as the pull is released 


mechanism as 


At the top of the vertical slots at either 
end of the cam plate is a small curve 
which throws the nut into position ready 
to slide down the other diagonal slot. It 

















HENDEY MACHINE 


fingers reciprocates at right angles to the 


reciprocating bar carrying the diamond 


By pulling the rope the re 
the 
the 


shaped nut 


ciprocating bar carries diamond 


shaped nut down through diagonal 


COMPANY'S CENTERING MACHIN 


will readily be seen that when the nut ts 


in this position the shifter-bar is locked 
and that the belt is shifted positively by 


the hand of the operator, the office of the 


spring being only to return the nut to the 
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locking position and hold it there ready 
for the next pull 

This shifter is made by the Diamond 
Clamp & Flask Company, Richmond, Ind 


ELECTRICALLY DRIVEN FAN, 


en fan for which there is a wide field of 


t modifications have been 


fan, and the 


irms of the fan, as has been customary, 1s 


placed upon a substan al bas Che motor 
we TOT pment ae oad and 
ested for temperature, commutation at 

egulation The series-wound multipolar 
form 1s used except for the very small n 

chines wl r¢ ] po | le oper vp 
n ere show \ nsures free 
ven nn 1 ig, is usually 
rut mut enclos m rs m be 
rut - I en desire fa eithe 

















ELECTRICALLY DRIVEN FAN, 


medium speed or high speed, are made in 
sizes from 18 inches to 60 inches diameter, 
hy the American Blower Company, De 
troit, Mich 

ELECTRIC MOTOR 


lhe Northern Electrical Manufacturing 





Company writes to say that they think they 
re entitled to the credit of making the 
motor with which the Gisholt boring and 


turning mill, illustrated by us at page 911, 
is driven. The company states that it is 


ne of its variable-speed motors, built 


o1 
the two-wire single-voltage system, which 
enables such motors to be installed in ex 
isting shops without the necessity of du 
plicating the generating and transmitting 


system 





Personal. 

Fred Harris has severed his connection 
with the Rand Drill Company, of which 
he was formerly sales agent in Butte and 
Salt Lake City 

Dr. Schuyler Skaats Wheeler, president 


of the Crocker-Wheeler Company, elec 


trical manufacturer, sailed on July 13, with 
Mrs. Wheeler, on the White Star liner 
Baltic.” 
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Lyman B. Brainerd has been elected 
president of tl Hartford Steam Boilet 
Inspection & Insurance Company in place 
of the late ] M Allen Mr. Brainerd has 
been connected with the company ten 
vears, having been treasurer for five years 


This office he will continue to ld w 


msin ) ecently been appointed chief 

electric f the Nernst Lamp Company 
Pittsburg, P Mr. Terven w f ne 
ime electriciat tt | ed States Navy 
Yard, Port R m4 which pos 1 he 
resigned to enter tl experime! 


rink retire fron posit 

s prof f Civil and Mechanical | 
gineering C Institu wit 
\ ! ( dentified for \ 1t\ 
years W g mself and a 
\ itag é nst 1t101 It prop ] 
IC ind win ( irs p mem 

Obituary. 

Chark Rowe wl died ecently 

] 


son factory forty-seven years, with the 
exception of the time he served in the war, 
ISO1-05 

Parley Williams died at Moline, Ill., July 
8, seventy-two years old. Mr. Williams 
was born on a farm in Massachusetts 
learned the machinist trade, and worked 
for some years at Barre, Mass. With two 
brothers he built a small shop at Moline, 
Il., and by hard work they built up a pros 
perous business. Mr. Williams withdrew 
from the firm and for eight years was fore 
man of another works, retiring several 
years age 

Samuel Milton Jones, inventor and man 
ufacturer of the Acme sucker rod and 
other oi] well machinery, but better known 


is the “Golden Rule Mavor.” of Toledo, 


age of fiftv-eig 
Walk ind came to this country when a 
child, his parents settling in Pennsylvania 
When eightcen vears old he became en 
gaged in the oil producing industry, then 

its infancy Inventing the sucker rod, 
he went to Toledo, Ohio, and established 

factory for its manufacture. In Toledo 
he found labor conditions not to his liking. 
and for his part determined to improv 
them. He declared that the “going wages” 
rule should not govern in his factory He 


lived up to his principles, and, besides pay 


Ing his employees as good wages a he 


could, he less than three months ago gave 


- 


them stock in the Golden Rule Trust, as 


his company is now called, to the value of 
$10,000 

Adolph Faber Du Faur, Jr., patent attor 
ney, died at his home in Newark, N. J., 


July 12, 1904, aged nearly forty years. He 
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Business Items. 
Dodge & Day in eonjunction w Ba 
inger « Perrot architects im proceeding 


with the work of rebuilding and extending 
the plant of the Victor Talking Machine Com 


pany Camden, N. J Ihe hops are to. be 
e'ectrically operated ind motor drives 
throughout 


At the annual meeting of the Lapointe Ma 
chine Tool Company, held at Portland, Me 


on July S, the following officers were elected 


President Jos. N. Lapointe treasurer, J 
Keyes Hal secretary Benjamin 1 Levy 
Business is very good with this company 
especially on foreign orders Phe iflices are 
at oO Atlantic avenue Lewi Wharf Rostor 
Mass 

iv arrangement with the electrica eng 
neers, Brown, Boveri & Cir Raden, Swit 

rland thie Crocker-Wheelet Company 
secured their alternating rrel ad rns 
patents and right to manufacture in Ame 
ind has retained then i consulting engi 
neers rhe Crocker-Wheeler Company now 
putting on the market titernatiy ent 
yenerators transformers ind ect ries 
idapted to American practices 

lhnde & Day engineers , I’ rele 
have just completed the installation of the 
40 horse-power Buckeye vertic ross mn 
pound engine, direct connected to two Get il 
Mleetric 100-kilowatt continuou urrent 
compound-wound generators rhe same con 
cern is at work on three-motor electr 
operated locomotive crane for his mpany 
to handle beams ingle-irons ane ther heavy 
str I n ial, for use in i new st 

ge vard 


The De Beers Mine Companys Ltd Kim 


berly, South Africa, has 


a t.ird Westinghouse-Parsons steam turbine 
generating outfit of 1,500 kilowatts capacity 


for its power plant at Kimberly rhe new 


turbine unit will operate at 150 pounds boilet 


pressure 3D degrees superheat and about >? 
inches vacuum faking into account the alti 


tude of Kimberly, this would be equivalent 








98o 


level The 
New York in 


o about 27 inches vacuum at sea 
will be 
months 
Warden, 
the Burt 
Ohio, 


unit shipped via 
about six 

Ww. F 
ager of 
Akron, 
tended 


new 


president and general man 


Manufacturing Company, of 


has just returned from an ex 


business and pleasure trip abroad, 


having visited England, France, Germany, 
Switzerland, Norway, Sweden, Italy and 
Spain, calling upon the regular agencies of 


ones Ile 
trip, 


con 


and establishing new 


he has 


his company 
that 
formed 


had a 
new and desirable 
nections whiie abroad, in addition to looking 
after the stock of the old agencies. While in 
Mr. Warden personally sold one of 


reports profitable 


having many 


Iengland, 


the large size Cross oil filters to Bryant «& 
May, the English representatives of the Dia 
mond Match Company While in London, 


order from his Brit 


filters 


secured an 
150 oil 


Mr. Warden 
ish agents for and exhaust 
heads 
The 
organized 
the American 
State The 
clusive rights for 
State A 
cured for handling 
The old plant at 
New York 
castings up to 5 
West 
men in 


New York has been 


and 


Brazing Company 
the 
Brazing Company in 
will have 
Ferrofix in 


business ot 
New York 
the ex 
the 


be se 


has taken over 


new company 
the 
and 


use of 


new large plant will 


castings up to 50 tons. 
West Twelfth 
used for handling 
The 
street A 


820 


street, 
city, will be 


tons offices will re 


rwelfth number 


the 


main at 520 


of prominent commercial and 


financial world are connected with the com 


pany, the officers 
Robert C. Pruyn, 
Bank of 


follows: President, 
the National 
vice-president, 


being as 
president of 


Commercial Albany 





Perry <A. Rockefeller; second vice-president 
und treasurer, Robert Dunbar Pruyn, and 
general manager, Electus B. Ward 
Manufacturers. 
H. J. Fowler, Keene, N. H., will build a 
box factory 


The the Fairbault (Minn.) Can 


hing Company 


building of 


has been burned 


The Business Men's Association, Glouceste1 
Mass., is discussing a shoe factory 
The Goodspeed Machine Company, Winch 


endon, Mass., is building a new shop. 


The Irving Cut Glass Company, Honesdale, 


l’a., plans for a new factory building. 


An addition is to be built 


Forging Company 


to the plant of 
the Owensboro (Ky.) 
planned for the 
London, Conn 


addition is 
New 


A 45x00-foot 


Drummond boiler works, 


Nelson Morris & Co., Chicago, Ill, plan 
for a soap factory, six stories, 172x128 feet 

A tool house is being built by the Farrel 
Foundry & Machine Company, Ansonia, Conn 

The mill of the Rock River Cotton Com 
pany, Janesville, Wis., has been damaged by 
fire 

Five thousand additional spindles are to be 
installed at the Laneaster (S. CC.) Cotton 
Mills, No 

A repair shop is about to be built at New 
berry Junction for the Philadelphia & Read 
ing Railway 

W. I. Taubel, of Riverside, N. J., and else 


where, is about to build a knitting mill at 
Reading, L'a 

The 
looking for a location for a 
at Schenectady, N. Y 
( Wis.) 


erect an 


Cement Lime Brick Company has been 


50x150-foot plant 


Milwaukee Street 


will at 


Railway Company 


once addition to machine 
shops on Commerce street 

The Iansell-Eleock 
foundry at Butler 


Chicago, Ill., to cost $50,000 


build a 
avenue, 


Company will 


street and Archer 


Work has begun on additions to the plant 
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of the International Acheson Graphite Com 
pany, Niagara Falls, N. ¥Y 


The Truss & Cable Fence Company, Cleve 
land, O., new factory 


building at 


contracted for a 
Cleveland. 


has 
East 
Cawley, Clark & Co., 

paints and colors, Newark, N. J., 

a 96x145-foot addition. 


manufacturers of 
are starting 


to erect 


The Muskegon (Mich.) Milling Company is 
considering the advisability of enlarging its 
plant on Water street, that city. 


The Modern Bedstead Company, Sherbrook, 
(jue., manufacturer of 


iron bedsteads, etc., 


proposes to build larger quarters 


It is stated at Hibbing, Minn., that Her 
man Antonelli is at the head of a proposition 
to establish brick kilns near there. 

B. T. Babbitt, the big soap manufacturing 


concern of New York, is preparing to erect an 
extensive plant at Granton, N. J. 

The Brown Cotton Gin Company, manufac 
cotton ginning machinery, ete., New 
London, Conn., plans for a two-story addition. 
Mich., thinks it has practically 
Pin-It Hook & 
and Janesville, Wis., for that 


turer of 


Kalamazoo, 
the I 
of Chicago, IIL., 


secured Eye Company, 


place 

The Limestone Manufacturing Company, of 
Gaffney, S. C., is to double the present 
and 


capa 


city of its mill, 13,500 spindles 400 


The Watertown (N. Y.) Marble 


building, 


Company 


plans for a new finishing which will 


be equipped with machinery Cranes will be 


installed 
The 


is operating 


Trio Manufacturing Company, which 


Forsyth, Ga., 
mill 


3,000 spindles at 


is contemplating the erection of another 


to cost $50,000 


Considerable damage has been done by fire 


in a tipple and engine-house of the Altoona 
(Pa.) Coal & Coke Company, a few miles 
from Ashville, Pa 

‘lans have been made for a roundhouse, 


turntable, machine shops, boiler-rooms, etc., 
to be constructed at Greenville, N. J., for the 
Pennsylvania Railroad 

A movement is on foot at Clinton, Wis., to 


incorporate the Smith & Holtum Manufactui 


ing Company, brass and iron goods, and prob 


ably extend its business 


The Blue Grass Commission Company, Lex 


ington, Ky build a new mill 


proposes to 


with engine- and boiler-room, 50,000-bushel 
elevator, warehouses, ete 

The Elwards Manufacturing Company, cot 
ton goods, Augusta, Me., is establishing, or 
will establish, in the basement a new ma 
chine shop, about 100x60 feet 

A large sawmill of the West Yellow Pine 
Company, at Olympia, Ga., has been burned 
The planing mill was saved The sawmill 
Will probably be rebuilt at ones 

l’almet Bros Company, New London 
Conn., manufacturer of comfortables, has 
bought land on which it is believed that it 
will build an addition to its plant 

J. F. Burton and ¢ Il. Oakes, of Oneida, 


N. ¥ W. J 


I’risbie, of Utica, are 


Camden, N. ¥ 


officers of a textile 


risbie, of and 


(,e0 


company which may locate in Dunkirk 


rhe R. O 


1001 


Evans Company, manufacturer 


of se furniture, et Owensboro, Ky 


addition, 
Hills 


plans for a two-story and basement 


200x060 feet, to its plant in Seven 


Agent W. K 
asked by 


Real Bruns 
wick, N. J., 
tive of a 


two acres on 


The 


Estate Lyons, New 


has been the representa 
site of about 


Railroad 


boiler works to get it a 


the Raritan River 


Colusa, Cal., have raised 
beet 


remaining 


citizens of 
$100,000 toward a 
built there The 
be furnished by San 





sugar factory to be 
$300,000 is to 


Francisco capitalists 
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The plant of the Portland (Ore.) Woolen 
Mills is to be rebuilt on a new site at St 
Johns. Four buildings will be erected, the 


main factory being 200x100 feet, two stories 

A large automobile tire factory is proposed 
by Cleveland, Akron and Barberton, O., capi 
and Barberton been inspected for 
The proposed capital stock is $100 


talists, has 
a site. 
000. 

Pole 


establishing a 


The Weatherproof Sectional Compan) 


organized at Guthrie, Okla., is 


plant at Little Rock, Ark. The Chattanooga 
Machinery Company has built machinery 
for it. 

Sub-estimates have been taken on a five 
story and basement textile factory, with 
boiler- and engine-house, at Second and West 
morland streets,. Philadelphia, for Thos. | 
Brown 

It is stated at Pueblo, Colo., that the Colo 


rado Fuel & Iron Company is to increase the 
rail mill of the Minnequa plant. Orders for 
the machinery have probably been placed by 
this time. 

A car company has been negotiating with 
the people of Paris, Ill., and vicinity, rela 
tive to locating there =. 4% Amos, one of 
the directors, was reported as being in that 
city lately 

The King Construction Company, boilers, 


of Toronto, Ont., which recently removed a 
branch factory from Lockport, N. Y., to North 
Tonawanda, N. Y plans for a considerable 
enlargement there 


The Indiana Chair & Furniture 
of Indianapolis, will remove to 


The 


Company, 
Evansville in 


the near future plant there will be 


three stories in hight, 100x72 feet and will 
employ about fifty men 

The lIlarley Pottery Company, Nashvill 
Tenn., intends to increase its capital stock 
from $10,000 to $50,000, and to erect a fax 
tory having a capacity many times as great 


as that of its one 


present 


It is rumored that a site of twenty acres 
has been secured by the Gleason Works, 
manufacturers of gears and gear planers 
Rochester, N. Y., on which they propose the 
construction of a new plant 

The stockholders of the Arcade Cotton 
Mills Company, at Rock Hill, S. ¢ have 
voted to increase the number of spindles. A 
new building will be put up for 11,000 spin 
dles, 6,000 to be installed at first 


being taken on a carriage 
Romig, at the 
Wood 


five stories high, 


Estimates are 
northeast 
Philadel 


37x104 


James E 
corner of Broad 
phia, Pa It 
feet, 


factory for 
streets, 


and 
will be 





with a rear addition 27x36 feet. 
John MacMillan and E. G. Bennett, of 


talking of 


Den 
tablish 
New Yorl 


cleaning com 


ver, Celo., are said to be 


ing at Milwaukee, Chicago and 


plants for the manufacture of a 


pound mined from a mountain at Durango 


Wilkesbarre, 1’a 


for the 


A movement is on foot at 


to establish a $30,000 plant manufac 


ture of a self-lighting gas fixture now manu 
factured extensively in Germany Sev 
local eapitalists have become interested n 


the matter 





The West Point (Ga Manufacturing Com 
pany has awarded a contract for construc 
tion of a 1,100-foot dam across the Chatta 
hoochee River for elect power develop 


ment, and will put in additional spindles and 


other machinery 

A coneession for the establishment of 
malt factory in Mexico may be, or has been 
granted to Lic. Domingo Gomez, of 13 Co 
dobanes streot, Mexico City Ile has returned 


States secured 


and 


the 


from a trip in the United 


Milwaukee parties to undertake manage 


ment of the plant It is pre form a 


the United 


posed to 


company in States with a 


stock 


capital stock of $200,000 
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The McConnell Wheel & Mine Supply Com- 
pany is opening foundry and machine shops 
at Uniontown, Pa., for a variety of work, the 
specialty being a mine car wheel, with chilled 


hub, tread, etc., invented by Edward E. Mc- 
Connell, who is the general manager Ss. W 
Ward, of Uniontown, is president. The capi- 
talization is $100,000 The company pur- 
chased an existing plant and thinks of add- 
ing a 262x60-foot building 

President Baer has awarded to the Link 


Philadelphia, 
what is 


Belt Engineering Company, of 
the contract for the 
reported to be the largest coal storage plant 
in the world. It will be located at Abrams. 
on the main line of the Philadelphia & Read 
ing Railway, near Bridgeport ‘The plant 
will comprise eight piles, with a capacity of 
60,000 tons each. It will have a guaranteed 
receiving capacity of 14,000 tons in ten hours 


construction of 


and a discharging capacity of 10,000 tons in 
the same time. The new plant is to be com 
pleted by January 1, 1905 

A Havana, Cuba, paper states that the ai 
rectors of the Sunlight Gas Company miet at 
the office of Senator Parraga, and Mr. Baum 


garten was given power to select one of two 
sites for the manufacture of 
It was decided to proceed to the erection of a 


gas generators 


calcium carbide plant, with a capacity of 
3,000 tons yearly Mr. Baumgarten has been 
instructed to leave at once for the wnited 
States and secure from the best experts and 


engineers plans and specifications, and he will 


advertise for bids from manufacturers of ele 
trical machinery in the United States and 
Germany. 

Arthur Klein, of the recently incorporated 


Syracuse (N. Y.) will go 


to Solingen, Germany, and bring over a large 


Cutlery Company, 


part of the equipment of one of the plants of 
that city Among the machinery will be 
some that is used for the forging of razors 
according to a secret process almost unknown 
in this country. The proprietor of the com 
pany will come to Syracuse and turn his ma 
chinery and experience in for stock in the 
new company It is expected that some ex 


pert workers from Solingen will also come, as 


individuals, however, not on contract, so as 


not to conflict with the provisions of the 
alien contract labor luw The directors of 
the Syracuse Cutlery Company have elected 


John Gardner, manager of the 
local plant of the Crucible Steel Company of 
America; vice-president, Arthu 
retary and George A 


the Syracuse Chilled Plow 


as president 


Klein: sec 
treasurer, Newman, of 


Company 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line cuch insertion. Copy 
should be sent to reach us not later than Sat 
urday morning jor the ensuing week's issue 


inswers addressed to will be fo 


warded 


our care 


free. kL. G. Smith, Columbia, Pa 
Wal.M.Wks.,Waltham,Mass 


Caliper cat 
Punches & dies 


Estimates furnished on pattern work. Globe 
Pattern Works, Kalamazoo, Mich 

Will buy or pay royalty for good patented 
machine or tool jox YSZ, AMER. MACH 

Light mach'y to order model work: rub 
ber molds. J. W. Weir, Bridgeport, Conn 


to order models and 
Chase, Newark, N. J 


working 


Light and fine mach’y 
elec. work specialty. Kb. O 
Automatic 


machinery designed ; 


drawings. Geo. M. Mayer, M. E., 1131 Mon 
adnock, Chicago, Ill 

Automatic machinery designed and con 
structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mass 

Wanted—Second-hand vertical boring mill, 
60 or 72 in must be in good condition Kt 
Seott Mfg. Co., Ft. Seott, Kan 

Auto. machinery of all kinds designed and 
built; hardened and ground work, flat or cir 
cular. Wiebking, Hardinge & Co., Chicago 


A director of methods for in 


reasing 


solicits 


chine shop output 
experience ; 


engagements vas 


excellent record. Box 104, A. M 


AMERICAN MACHINIST 


Addressing machines without type; high 
speed ; run by motor or foot power; write for 
the picture book B. F. Joline & Co., 123 


Liberty st., New York. 

Wanted—To buy interest in established 
business, combining engineering and manufac 
turing; location southern New England. Lock 
Box 555, Wellsburg, W. Va 


Wanted—Presswork, stamping, experiman- 


tal, tool and die work; anything in steel, 
brass, copper, tin. H. S. B. Mfg. Co., 68 


Richardson st., Brooklyn, N. Y. 

Steam Turbine.—A. B. Van Wegen, 21 W 
Wilford st., Grafton, W. Va., wishes to 
respond with capitalists or company who are 
interested in turbines: a 12 in. wheel, 25 
buckets, % in. wide, with 80 Ib. steam boiler, 
at 3,000 revolutions per minute, gives 7 1-10 
brake horse-power; the velocity of steam is 
all expended on the wheel. 


For Sale. 


cor 


For Sale—AMERICAN MACHINIST from 1892 
to 1903 E. H. Fish, Paxton, Mass 

For Sale—One Sellers 8 ft. gap steam riv 
eter, for 1 in. rivets: good as new can be 


seen and tested at our works Chambersburg 
Engineering Company, Chambersburg, Pa. 

For Sale—Two 50 H.-P. General Electric 
standard type “L,” three-phase, 220-volt, 24 
cycle, alternating current motors; 800 R. P. 
M.; used only few weeks; absolutely good as 
new sox 127, AMERICAN MACHINIST 

For Sale—An old-established pattern shop; 
excellent reputation; centrally located in New 
York city equipped with up-to-date wood 
working machinery; splendid opportunity for 
energetic party: selling because another line 
requires more attention. Address ‘Patterns,’ 
care AMERICAN MACHINIS1 


Wants. 


Situation and Help Advertisements only én 
serted under this head. Rate 25 cents a 
for each insertion ibout six words make 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for the 


line 


1 


ensuing week's issue inswers addressed to 
our care will be forwarded Applicants ia 

specify names to which their replies are not 
to he forwarded; but replies will not he 


forwarded they will be de 
stroyed without notice Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. Only bona-fide situation want or 
help want advertisements inserted under this 
heading. Agency advertisements must he 
placed under Miscellaneous Wants 


Situations Wanted. 


Classification 
advertiser, 


returned If not 


indicates address 


nothing 


present 

t ise 

CANADA 
Traveler—Special 

tools desires position in I 

Canada nections 

LU, Sarnia, Ontario, Canada 


machinery and machine 
nited States or for 
Address Drawer 


good e¢ 
CONNECTICUT 


Position as superintendent or gen 
foreman by a thorough, practical me 


Wanted 
eral 


chanic witn 12 years’ experience age 39 
member of A. S. M. E OX 116, AM. MAcH 
FLORIDA 

Mechanical draftsman, young man, with 
drafting and shop experience. Box 147, A. M 


MASSACHUSETTS 


First-class man on mill construction and 
equipment wants situation: 12 years fore 
man; understand concrete Box 150, Am. M 


MICHIGAN 


Experienced foreman 
employed, desires to 


patternmaker, now 
change. Box 122, A. M 


NEW JERSEY 


Wanted—Position as toolroom or machine 


shop foreman; practical: good designer 11 
years as foreman; first-class references tOX 
149, AMERICAN MACHINIS1 

Designer and draftsman of special ard auto 
matic machinery, jigs, fixtures, ete.; 14 years 
practical shop and drawing-room experience 
any State. Box 139, AMERICAN MACHINIS1 

Practica mechani aged 26, draftsman, 
technical education and special knowledge of 
drop forge business, accustomed to planning 
work, estimating and designing dies, employed 


class drop forge 


make 


with 
superintendent, will 


at present 
as assistant 


concern 
chang 


for position offering opportunity Box 138 
AMERICAN MACHINIST 
NEW YORK 
Draftsmatr mechanical, wishes position 


Box 151, AMERICAN MACHINIST 





draftsman wants to 
AMER. MACHINIST. 


First-class mechanical 
change position. Box 128, 
Superintendent or general foreman, capable, 


systematic and experienced, open to corres 
pond 30x 143, AMERICAN MACHINIST 
Mechanical draftsman, graduate, 5 years 


shop and 5 years’ office experience, wants po 
sition. Box 142, AMERICAN MACHINIST! 
Machine shop foreman wants position: has 
the best of references from good concerns 
Address Box 145, AMERICAN MACHINIS1 
Situation wanted as 
engineer; experienced in 


erecting 


engines 


foreman or 
high-speed 


gas and automobile engines. Address 8S., care 
AMERICAN MACHINIS1 

Expert systematizer, young man, 10 years 
experience, shop and cost systems, reliable 
manager, desires new field to systematize 
Box 146, AMERICAN MACHINIST 

Young man, 6 years’ experience, shop and 
drafting room, wants position with concern 
manufacturing engines and _ boilers; refer 
ences exchanged. Box 134, AMrer. Macu 

Wanted—Position toolroom or machine 
shop foreman practical; good designe! 10 
years as foreman and superintendent tech 
nical education Address Box 119, Am. M 

Superintendent, good executive and busi 


ness ability, thorough mechanic, solicits cor 
respondence from parties wishing up-to-date, 
live man; references tox 137, AM. MacH 

Mechanical-electrical draftsman and fore- 
man wishes a change to vicinity of New 
York 15 years experience ; Al designer 
mechanical-electrical graduat: t0X 141, 
AMERICAN MACHINIST 

Situation wanted as foreman in forge shop 


or forging department; is an expert in hard 


ening, case-hardening and tempering of stee 
and all lines of light and heavy hammer forg- 
ing Address “Expert,” care AMER. MAcH 

Mechanical engineer will be open for en 
gagement in September as superintendent or 
master mechani technical education and 
large experience in the manufacture of small 
interchangeable machinery, sheet metal goods, 
ete Address Box 144, AMER. MACHINIS1 


Young American mechanical engineer, age 
-5. who has proven his ability to operate a 
small machine shop with high efficiency 
would like to get in with a concern whose 
policy is t push business and grow am a 
good designer Address Box 140, Am. Macu 

IHTO 

Situation wanted as superintendent S 

years’ experience manufacturing bicycles 12 


and 
machine 


machinery 
modern 


vVears manufacturing general 
machine tools we ip in 











shop practice st-keeping cost reduction, 
factory system, labor-saving tools for dupli 
eats reproduction and general factory ec« 
nomics now with irge machine tool works 
but desire to make i change soon Address 
Box 132, Am ICA MACHINIS 

NSYLVAN \ 

Position a hief draftsman o issistant 
superintendent, by mechanical engine ex 
perienced in rolling mill, spe« machinery, 
general work. Box 131, AMER. MACHINI 

Wanted-—Responsible position by first iss 
mechanic wel posted on latest methods 
have een superintendent and manage! can 
furnish highest reference Addr be 
AMERICAN MACHINIST 

Help Wanted, 

Classification ndicate present address f 

1 tise nothi g¢ 
ANADA 
W \ take 
harge tl or ir 
ck plants efe 
Box SS, A 
it ri 

Wanted—Tw t-cla draftsmer 
familiar with automobile work please state 
ige, salary expected and refs nee Box 1386, 
AMERICAN MACHINIS1 

} RY 

Wanted Mechanical draftsman accusté 

to designing new machinery temporary pos 


tion State experien and ompensation 
wanted Box 1 AMERICAN MACHINIS1 
‘EW YORK 

Dynamo or electri helper and machinist 
state wages. I S., 258 Atlantic ave., Brook 
ivn 

An assistant iperintendent ilso drafts 
man wanted for well-known, prosperous 
manufacturing pany investment required 


in each case, but guaranteed to satisfactior 
NTI 


Box 148, AMERICAN Macni 

Wanted An itside man to se hafting 
pulleys, hangers t mus experienced 
and capable f iving put transmission 
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drives; state age, experience, references and chine tool work. Applicants must state ex making selections these qualifications carry 
salary expected or no attention paid to appli- perience, references and salary expected. Ad most weight : common sense, type foundry ex 
cation tox 1435, AMERICAN MACHINIS1 dress “Geering,”’ care AMER. MACHINIS1 perience, printing oflice experience, automatic 
PENNSYLVANIA Wanted— Accountant to keep books and machinery : Xperience Full particulars wil 
manage office of general machine and engine | be furnished to’ inquirers who furnish — th 
A competent machine hand and a_ floor works: must be experienced and systematic in S@™e Information about themselves The 
hand, experienced on pipe threading and cut cost keeping. Kenney & Co., Scottdale, Pa Lanston Monotype Machine Co., 1231 Callow 
ing machines. Standard Engineering Works, sa os : : hill st., Philadelphia, Pa 
Ellwood City, Pa. rhe Monotype Company maintains a school 7 
Toolmaker on gasoline engines and carbu to train young men to meet the constantly WISCONSIN 
ietuen seantel 7 se experience al beseech increasing demand for operators of its type Machine foreman wanted none but first 
Bradford Motor Works Bradford. Pa aec casting and composing machine rhese oper class need apply: work heavy and light ; good 
’ . =e ators have done so well that it receives more salary to right man. Address “High Speed 
Chief draftsman on rolling mill and ma applications for places than can be filled. In care AMERICAN MACHIINIS’ 
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The St. Louis Exposition—IX. 
EDITORIAL CORRESPONDENCE. 
THE BALTIMORE & OHIO EXHIBIT OF OLD LO 
COMOTIVES AND REPRODUCTIONS CON- 


rINUED 


The succeeding fifteen years were not 


bright ones in the history of the 
tive. Engines continued to be 
ly for hauling coal, but the general expert 
ence with them 


Thus in 1821 the Hetton Colliery roa 


was opened with five ocomotives, 
withi month or two three of them wer 
discarded and the others were ‘ 


mended for condemnation, and the ex 


perience of the Stockton and Darlingt 


was not much better Phe conviction | 
in fact, become quite common that 
machine was a_ failure In app 
these years ol effort were almost fruitles 


but in reality they were quite the contr 


is during th cour five improvement 
had been made, all of which were esse 
tial to any large development of the 


motive, and which, in fact, made the su 


cess ot the Rainhill trl if 1820 possibie 
Lool ng back, t Ss casyv 1 W see tl 
the R | trial was Db he harvest d 
of the prec eee er 
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the driving wheels, 

( Stephenson on hi 

I ‘ the direct connec 

ft cI heads to crank pins in 

ra W 11 E by connecting rod 

vhich w used by Stephenson on_ the 
“Twin Sister also of 1825; the multi 
tubular nile ig. 9, used by Mare 
Seguin, of France, in 1827; the spring 
ded safety valve, used by Hackworth 


mn th Royal George” in 1827, and the 


xhaust in the stacl the property of 
N ( ( l rediscovered by 
Hackwortl nd applied to the Roval 


corge,’ im 1827 \ll of these improve 


ent ppe red at the Rainhill trial, the 
Rocket big Oo, having all except the 
a-toad fety valve and the parallel 
ds, and the “Sans Pareil,” Fig. 11, hav 
g except the multitubular boiler In 
t ect not improvement 
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ing wheels in the manner in which Trevi- 
thick had connected one cylinder to one 
pair of drivers in the ““Catch-me-who-can”’ 
of 1808. 


effect Stephenson added return cranks to 


In order to secure the right angle 


one pair of driving wheels with second 
the first 


and connected directly to the pins of the 


crank-pins at right angles with 


second pair of wheels by parallel rods— 


that is, the right angle relation was be 


tween the front and rear drivers instead 


of, as now, between the two sides of the 
the Stephen 


son used, essentially, the present arrange 


engine. In “Twin Sisters” 


ment, except that the cylinders were in 
clined. The “Locomotion” and the “Twin 
Sisters’ were thus two of the most im 


portant links in the development of the 


locomotive. In these two steps Stephen 


son eliminated the gearing and the vertical 
cylinders with overhead crossheads of the 
“Blucher” and 


which, 


adopted an 
the 


arrangement 


except for inclined cylinders, 


was essentially that of the outside cylinder 
of to-day Unfortunately these engines 
are not represented at St. Louis The 


hori 
after the 
appearing in the ri 


With the ver 


tical cylinders of the earlier engines spring 


horizontal, or approximately ontal, 


followed immediately 


“Rocket” of 


cylinders 
1829 


1 


modeled “Rocket” of 1830 


support was obviously impracticable, and it 


was scarcely less so with the steeply in 


clined cylinders of the first “Rocket.” It 


would seem altogether probable that thi 


incessant action of the springs under the 


driving forces of the “Rocket” of 1829 led 


Stephenson to adopt the horizontal cylin- 


ders in remodeling that engine. It has be 


come the fashion of late to look upon Ste 


appropri itor of 


and 


but the 


phenson as a 
as of others, 
r: dically 
would 


copyist 


+ 


the ide above list of 


importa made by him 


that 


ste ps 
his 


t.on is more really correct than is the one 


indicate traditional 


posi 


taken by his detractor 


The Liverpool & Manchester Railway 


was the first to be projected as a railway 
in the modern sense—that is, as one in 
tended to carry trathe for the general pub 
lic. It was started with the avowed ex 


pectation that its motive power should be 
the locomotive and probably no industrial 
the 
attracted so much interest and attention on 
As the day 
for its opening approached, however, the 


event in the history of world ever 


the part of the general public. 


accumulating failures of the locomotive 
had almost caused the idea of its adoption 
to be abandoned A committee of the 
directors visited various colliery roads 
where locomotives were in use in order 
to investigate the results that had been 


obtained, and their conclusion was unfav 


orable to their use Two engineers to 


whom the matter was given for investiga 
tion reported in favor of dividing the road 
into sections and adopting rope haulage 
and their report was approved by a third 
engineer. Finally, as a last and conclusive 
experiment, some of the directors prevailed 
upon the others to authorize a public trial 
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of locomotives, the winner to be awarded 


a prize of 500 pounds sterling, and the 
result was the Rainhill trial of 1829, tn 
which the “Rocket was the victor and 


on which day the railroad era was opened 


at a bound The reproduction of the 
“Rocket” at St. Louis, Fig. 10, stands upon 
rails which formed part of the track on 
which the Rainhi!l trial was conducted 


The other competing it this trial, 
the “Sans Pareil” by 
Fig. 11,and the “Novelty” by 


Ericsson, appear at St. Loui 


engines 
Timothy Hackworth 
Brathewaite & 
s beside the re 
f the “Rocket.” The originals 


production « 
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‘construction was so complete as to pra 
tically eliminate the original engine. Cer 


tain it is that the “Rocket” as it appeared 


on the day which made it forever the most 
famous locomotive in the world has disap 


The 


was made from tracings from the original 


peared reproduction at St. Louis 
drawings which were supplied by Messrs 
Stephenson & Co., of Newcastk 


the ‘Rocket 


Robert 
upon-Tyne and represents 


if the Rainhill trial 


The “Sans Pareil,”’ which was unfor 
tunate on the day of its trial by reasor 
ra broke l cvlindet d \ ya defec 1V 

















FIG. II THE “SANS PAREIL’’—1829 


of the “Rocket” and the “Sans Pareil” are 
preserved at the South Kensington Muse 
Until “Novelty” 
supposed to have disappeared, but accord 


um. recently the was 


ing to the Sctentific American parts of it 
at least have been recently discovered 
Between the Rainhill trial and the actual 
inauguration of traffic upon the Liverpool 
& Manchester Railway important changes 
umounting al- 
ind the “Rocket” 
preserved in the South Kensington Muse 
did ser 


ind there are those who say that the 


were made in the “Rocket” 


most to reconstruction, 
um is of course the “Rocket” that 


vice, 


COMPETITOR AT THE RAINHILL TRIAL. 


casting, has been more fortunate in its 


preservation and, in its original form, 1s 


now to be scen at the South Kensington 
Museum, being thus one of the very few 
pioneer locomotives which still exist in the 
forms in which they left the hands of their 
makers 
One of the trials of the pioneers was 
due to the noise made by their engines, to 
which the public made great objection and 
against which acts of Parliament were di 
rected. Part of this noise was due to the 
the 


was turned into the stack, and without a 


open exhaust, which, to quiet noise 








wy 
he 
ir 
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thought of its effect on the draft. As has 
been said, Hackworth was, bar Trevithick 
perhaps, the first to discover this effect 
ind with this in view he thus disposed ot 
the exhaust of the “Royal George” of 
1827. He did the same with the “Sans 
Pareil,” but was unfortunate in his pro 
portions With the large single return 


of that engine the effect was to lift 





the fire from the grate and discharge 


from the stack, to the terror and conster 
nation of the spectators Hackwortl 
quickly rect gnized that he had too much 
yf a good thing, which only needed proper 
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in the stack, it is quite plain that, altho it 
had been used for several years, 1ts effect 
was not generally understood Thus 
Seguin, when trying the engine with the 


Ititubular boiler, Fig QO. 1n 1Ro7 


first mu y 
found the draft insufficient and added.tw: 
fans attached to the sides of the tendet 
and driven from the tender axle, and 
Ericsson used a fan in connection wit 


the “Novelty,” as did Peter Cooper wit! 


the “Tom Thumb,” showing that while al 
understood tl necessity for  artific 
draft, they did not understand the acti 
f the exhaust in the stack, as, certain] 











FIG. 12. THE “STOURBRIDGE LION’’—1829. 


regulation, and at once devoted himself to 
the matter and was the first to do this 
Stephenson also placed the exhaust in the 
stack of the “Rocket,” tho, apparently, 
without appreciating its effect on the 
draft. He was, however, more fortunate 
than Hackworth, his multitubular boule: 
so softening the blast as to keep the fire 
m the grate. The combination was no 
loubt a factor in the success of the 
Rocket,”’ for which it did not then re 
eive credit 

While it may be possible that Stephen 
son understood the effect of the exhaust 








THE FIRST TO MOVE UPON RAILS IN AMERICA 


no one would employ a fan to do what hi 
knew a simple blast nozzle would do a 
well. Neither the “Johnson” of 1830, Fig 
15. nor the “York” of 1831, Fig. 16, had 
the exhaust in the stack. It should be r 
marked also that the “Seguin” returned to 
the plug ro’ valve gear 

If the reader will reflect that twenty 
five years had been consumed 1n arriving 
at what now seems such an obvious ar 
rangement as the parallel rods and out 
side cylinders with connecting rods be 
tween cross-heads and crank pins, he will 


appreciate how slow and laborious was 


‘WS 3 
r \ + > \ k 
h tr we da e essentia 
el ent 1 ex | p gress then 
CC ( is nid id pre Isi\ been 
s WW st ( s R t 18290 was 
perative . g ot par $ 
‘Mercury’ of 1830 was a well worked out 
esign 
| ( e ve iN 1 iW 
‘ ntry I } 
long f Stourbridge Lion Fig 
I & 
Rastric f | dw vorted 
tH \ ( nd I 1 
H P \' 1 -f 
\\ I Villg < tt ne 
re & Hudson Canal 
the 
N t \I \\ t 1 i 
nt t \ ! t at 
) in the Saute 
Ket \ ‘ tf the 
_-a ) I 1 { nber 
OXT2 ved ross 
pa Oo teet rt | having rap 
) r the running 
fac f f trac ed in Eng 
t 1 the iron 
< eepers is 
\\ | oO 11 1 the track 
( ( 1) T to have been 
( $s in any 
| t engine W five 
{ yin 
\ \llen 
{ eT fired it 
j trip with it 
| gine 
\mer 
I ide 
f \geno 
trik 
f | reneral 
ut . tted 
nd t g lt driv 
ng vihee | eT wheels 
vere conn | ‘ l nd it 
ilves we | n b tric lit was 
thy ‘ en e eng P f to 
da h ‘ Puffing Bill tho it 
‘ .* e fa d the Twin S 
ters.” the “Rocket” or tl Sans Pareil.” 
Contemporary vit! the Stourbridge 
Lion” was Peter ¢ per's “Tom Thumb,” 


Fig. 13. Mr. Cooper was a stockholder in 
the Baltimore & Ohio and was fully per 
uaded f the feasibility of the use of 
am power upon it and made the “Tom 
Thumb” as a demonstration engine to con 
vince other The plans for it were made 
before any English engine arrived in this 

yuntry ind it wa tried the same year 
is the “Stourbridge Lion,” the trial being 
held just outside of the city limits of Balti 
more The result of the trial was some 


alterations, and on August 28, 1830, the 
‘Tom Thumb” drew a car filled with the 
directors and officers of the road a distance 
of 13 miles and return, the outward time 
on an up grade of 18 feet to the mile being 


1 hour and 12 minutes and the return time 
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57 minutes Phe result of this trial was Johnson” are reproductions of the three Legal Notes. 





to end the controversy regarding the use other contestants at that trial, but as they BY E. P. BUFFET, LL. B 
of steam power in this country, as the neither won the prize or introduced new A PAROL AGREEMENT AGAINST AN EXPRES 
“Rocket” had done the year before in principles of construction, special illustra- WRITTEN STIPULATION 
England. Another American engine of the tions of them are omitted, tho one of them The fact that parties to a contract stipu 
same year—1830—was the ‘‘Best Friend,” is seen in the background of the illustra late therein that any subsequent modific 
Fig. 14, designed by E. L. Miller and built tion of the “York.” Y. A. tion thereof must be in writing in ord 


to be valid, does not always preclude the 





from making a binding new agreemei 


modifying the old one, by word of mout! 
alone, thus waiving the restrictive claus: 
Superficially this may seem to be in co! 
tradiction with well-known rules of law 
and perhaps to common sense, but under 


some conditions at least it is possible 
I 


odied in a cot 


Such a stipulation was eml 
tract by which the General Electric Con 
pany agrecd with a contracting compat 
to deliver by a certain date $65,000 wort 
of electrical machinery and other materi 
fer the Hudson River Power Plant 

Spier’s Falls. It appears that the Gener 
Electric Company could and would, 
necessary, have shipped the machinery 

the time appointed, but as a matter ot 


+t } 


mutual convenience 





was orally agre 
with the contracting company that th 
time should be extended Phe outcome 
was that the contracting company refuse 

to receive the machinery when it was 


} 


ie General Electric Company 


ready, and t 
auctioned it off for $30,000. The New 


York Court of Appeals holds that the 











General Electric Company can_ recover 


FIG. 13. THE “TOM THUMB’—1830. THE FIRST TO DRAW A CAR IN AMERICA from the contracting company damages 





at the West Point Foundry The “Tom 
Thumb” was built for demonstration pur 
poses only, and the “Best Friend” was 
thus the first engine built for actual service 
in America. It was built for the South 
Carolina Railroad, on which it was placed 
in service and where it exploded its boiler 
in 1831. It was, however, rebuilt and re 
named the “Phoenix.” Of this same year 
should also be mentioned the “G. W. John 
son,” Fig. 15, built in 1830, and entered 
in the formal Baltimore & Ohio competi 
tion of the following year. While not suc 
cessful in the trial, the engine is note 
worthy as being the first to have a double 
firebox and a boiler of the present loco 
motive type. The shape of the smoke-box 
would indicate that the boiler had several 
tubes, and it is certain that in its double 
firebox and general form it was the first 


locomotive boiler of the present type In 





the “Seguin,” it will be observed, the tubes 





were of the return type 
The winning engine of the Baltimore & 
Ohio trial of 1831 was the “York,” Fig. 16, 











built by Phineas Davis, of York, Pa 


FIG. I4. THE “BEST FRIEND’’—1830. THE FIRST BUILT IN AMERICA FOR ACTUAL 


While this engine won and received the 


os SERVICE. 

prize of $3,500, it was by no means a suc 

cessful engine as would now be expected At the New Hon ewing machine mounting ft t] oT 1 price le the 
I I AVeW om S lig ici ali I lg O ( ALTCOa pris SS ti 

from the peculiar arrangement of the con shops at Orange, Mass., there are 170 men $30,000 and less also what it would have 


necting rods. It was thereafter very much employed who have worked for the com- t the General Electric Company to 1n 


modified by Ross Winans, and became the pany twenty years and over, and there are stall and wire the machinery, which jol 


starting point f the Baltimore & Ohio four who have worked for the company was included in the contract; interest be 
motive power equipment forty years [his speaks well for men ing allowed from the time of defendant's 


Immediately around the “York” and and company default 
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It is necessary to note that under tl it the ice company had no right t WHERE A H ANNOT SUE AT 


ircumstances of this case, time is held t withhold pay1 t at the end of the month 
be not “of the essence of the contract’ Says the cou “The pl untiff [ Pennsyl S nery Company 

e., not so vitally important that if on vania Iron Works] did not guaranty that nd three ner def nt re sued 
party fails to comply with the terms as the apparatus would furnish merchant v1 red nspiracy ire and 
gards time of performance t ie Sethe Meee 
irty is justified in breaking off entirely r that it would work satisfactorily in Met fo aaicaias <li tion he 


ng brought ldet t latter 








i \ Che Su 


as husetts 











ds that 


FIG, 15. THE “JOHNSON —1830. THE FIRST TO HAVE A DOUBLE FIRE-BOX JIointift ler in the Gud 





It is doubtful if an essential element of 
the contract could have been thus modi 
fied by parol agreement. 7o N. E. Rep 
928. 
GUARANTY OF AN ICE MACHINE APPLIANCH 
The Pennsylvania Iron Works sold the 
Hygeian Ice & Cold Storage Company, of 
Fall River, Mass., an ice machine Po 


adjust some matter in connection there 


with an additional contract was entered 
into, by which the Pennsylvania company 
agreed to deliver a 20-ton evaporating ap 
paratus, which was made by a third con 
cern; the ice company to return the part 
of the previously installed plant supet 
seded thereby, and further to pay the 
Pennsylvania company the sum of $1,500 
in one month, unless within that time the 
ice company gave notice that the appar 
atus failed to accomplish the results guar 
anteed by the company with which the 
Pennsylvania Iron Works contracted to 


furnish it, and requested its remova It 
was ilso S l ] contract that he 
month’s interval between delivery and 











payment was given in order for the de 











tendant to determine whether the appli - 
FIG. 16 THE “YORK IS3I rHE WINNEI HI M HIO TRI 

ance was of 20 tons capacity, as agreed on 

The ice company expressed some dis , 

- con mv ( ! Zz I g the 

tistaction with the new apparatus and readv install Indeed it would , He _ , ed ; ve 
efforts were made to improve it so that ae SEE eey ee ene 44 —_—— aie ' cmaeiial tself 
ugh pt duce better ice; but notice wa plaintiff [Penn Iron Wks a; not he t . , ' ( iret f ] quit 

it given to remove it, nor does it appear heve that the pparatus would he trutl rf t the allegations 


lat the capacity fell t [ 2 o1 ce’ plish tl 
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The Development of a Remarkable Turret 


Lathe.—I. 
EDITORIAL CORRESPONDENCI 
With the Hartness flat turret lathe as 
built since 1891 by the Jones & Lamson 
Machine Company, most readers of the 


AMERICAN MACHINIST are thoroughly 
familiar. And with the latest design of 
the machine—which embodies the cross 


feeding head and other unique features 

they have recently been made acquainted, 
this machine having been at pages 585 and 
845 quite fully illustrated. Leading up to 
the present construction some exceedingly 
been 


work has 


“flat 


interesting and important 
at the 


the way of developing a conveniently con- 


done the home of turret” in 


trolled and reasonably compact mechanism 


for imparting to the spindle a considerable 


number and range of speeds and to the 
turret slide a wide feed variation. And 
with the aid of numerous photographs 
and drawings it is my intention to describe 


some of the different stages of the devel 


opment along this line as represented by 


various flat turret lathes leading from the 


machine of ’91 to the present model, and 
all in operation to-day in the shops at 
Springfield, Vermont. These machines, it 
will be understood, are not “on the mar- 
ket,” but they ought to be very interestng 
to all who have to do with machine-tool 
design or construction 

It will be recalled that in the recent de 


scription of these shops brief mention was 
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made of a number of flat turret machines 
with the tools operated hydraulically, and 
a line of such machines was shown in one 
of the views illustrating the screw machine 
In the present article the first 
these 


department. 
e one of 


will 


Ce mside red 


machine 
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Hartness for some time had had under 


consideration the possibilities of apparatus 
fluid 


varying 


as a 


turret 


under 

feed 
slide, without the intervention of geared 
1899 his ideas along 


actuated by pressure 


means of the of the 


mechanism; and in 





























FIG. 2. SECTION THRU HEAD AND SPINDLE OF FIRST HYDRAULK 
hydraulics—the first flat turret lathe con- this line were embodied in the turret lathe 
tructed in which the carriage feed was representedin Fig. 1. Inthis machine were 
derived by means other than belt cone, incorporated also hydraulic feed for the 
splined feed rod and apron gearing. Prior  cutting-off tool and pneumatic control of 
to the construction of this machine, Mr. the chuck and roller feed; and the ma- 
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hine as originally built was full automat ss 

the turning tools being closed and openes CW \ 

without the assistance of the operator WAH 1 
However. at the time the machine was PL N 


photographed it was set 
the 


up as a semi-aut 


matic, attendant swinging the tools 

ypen and shut and controlling by hand ce: L 
tain of the turret slide movements 
The 


will be 


| 
| 
' 
{ 
| 
view of the head, Fig. 2, the spindle carries 
' 
| 


machine 1s a 2'4x25-inch: and. as 


Inspecting the sectiona 


seen by 


three narrow pulleys and is driven by 

single belt from the drum below. ~ Bac 

gears are arranged in the manner repre r —— 
sented, and thx driv ng belt is. shifted 7 7 
utomatically along the face of the d | 

» actuate the back-gear pulley to the right 

( to drive the spindle direct thru’ the | 
pulley to the left, the intermediate pulley b 


pindle At fir 


machine 


running freely unon the 


and experimentally the was d: 
en by an automobile steam 


ed by sprock¢ I 


pressed air It could of course be driv 
in either direction Like many oth acai pint a 
tools in the same shop, the machine is =. 
ow driven by a variable-speed motor, and 
the speed changes isid from those dé 
} ed from the back gears, are obtaine 
by means of the controller attached to the 
tand at the end of the machine Lj 


The hydraulic cylinder carrying the pi: j : ' ht~'\ 


m tor operating the turret slide 1s s¢ MOM 1 
ured in the bed in the position show aa Oo 
and the piston rod extending rearward 1 G 
rigidly attached to a lug depending fron a . 
the under side of the slide. The two tank THE METEI 
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gss 


mittently—its movements 


tools, so that it makes o1 


to those of the 


correspt nding 
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of 
the 


ind as there is always air pressure 


square inch on 




















is approached and ‘use the ilve to 


turned to throw in the meter feed. In a 
















































































complete turn to each rotation of the tur quid in e operative tank, it follows omewhat similar manner the cam. shatt 
ret—by an air-operated motor concealed that when the valve is open to the cylin at the front is released to shift the valve 
by the bed. This motor, while under er the piston and turret slide are moved again when the turret slide comes uy 
certain air pressure constantly, is pre quite rapidly Such is the case, for in against one of its six “knock-off” stops 
vented from running continuously by stance, when the slide is returning after upon the completion of a cut 
series of stops carried by disks on the a cut has been en and when running As already noted, there are two oil 
cam shaft. The stops are engaged, on forward again to bring another tool to chambers or tanks for the turret slide 
after another, by a form of pawl or latch he worl Nov » reduce the rate of cylinder—one for each end—and one tank 
and until the latter is lifted shaft and mo ravel as the t pproaches the stock, it for the cut-off cylinder \ir pressure, as 
tor must remain stationary. Upon the re s necessary to shut off the direct passage stated, is kept in the tank supplying liquid 
lease of one of the stops, the shaft is in- to the cylinder and allow the oil to be fed to the working side of either piston, and 
stantly turned ahead until the stop next ru the meter id thence | nd the at the end of the stroke the pressure 1s 
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Section A-B 
riG. §: s ON THI RST HEAD 
irder is caught and held by a latch The piston The ditt t if course. re move e 23 ' owed 10 
shaft is released when the machine quire to b ved down at different di <haust and th nermit y retur 
working autematically, by the slide as it tances from the chuck, and to accomplish hrough a check valve: t e case of 
reaches either end of the stroke and by this six notched yp-bars, like those un the turret le cylind i inks 
the movement of the cut-off tool and der the turr de, are carried in a holder contains oil under press vhile the othe 
stock-stop pistons Which is hung at the front of the bed and s admitting the returning fluid, t on 
Besides releasing the cam shaft at the mnected by rod with the regulating ns bet ed, ©f course, at ( 
proper tin by operating mechanism at ilve handk Six vertu 1D supported stroke of t piston one valve gov 
tached to one of the locking pawls or vy dogs bearing ag st tl irret perit ms entirely the working of this pistor 
; ; os , : 
catches, the turret slide 1s adapted to turn ry are carried le turret slide; and, as his valve being so constructed and so 
one of the valves independently of the he ret rotates, these pins drop, one cated system of piping as to regulate 
shaft itself This valve is arranged t ifter another (the sup] g dogs sliding the flow of both liquid and compressed air 
direct the liquid either to the meter or ick into pock he ‘ 1 e1 vhether t r trom the tanks: and, accord 
else directly to the turret slide evlinder gage notched bars. be vy as the wo ig to tl hicl he ata 
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handle is set, the turret slide is fed for- 
ward or back, at full speed, or at working 
feed thru the medium of the regulator or 
meter. 

The meter in its simplest form, and as 
upplied to the first machine, is shown in 
Fig. 3; and while the construction of the 
levice has been changed in the later hy- 
lraulic lathes the principle remains the 
same. As indicated in the sketch below 
the sectional view, the affair is attached 
to the end of the bed and is belt driven 
und part a, which is in the form of a 
slide valve, is constantly and rapidly re 
ciprocated by means of the eccentric so 


long as the spindle of the lathe is in oper 


ation When the valve controlling, say, 
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the turret slide movements 1s turned 
‘ertain position, the oil from the tank 


rT ed dire t to the mete! chest 
pening ther ( r ) 
nd a it fre riches I puist 

vhich is consequently f rced back ind 
forth, measuring out at each stroke a small 

mount of liquid and forcing it by way of 

ie exhaust passage f to the cylinder un 
, j 


‘r the turret slide The stop rod g is 
1utomatically adjusted by the device 

the end of the controller shaft and may 
be moved, as the shaft turns, to allow pis 
ton e any stroke required up to about 1 
inch. The meter piston e is very small 


h the piston operating the 


as compared wit 
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Gao 
with the outer edges of their disks, and 
swings their ends into contact witl 
ratchet o, thus connecting / and m. Simi 


larly, in reversing the direction of the 
drive, the pawls are swung up in the op 
posite direction and into contact with the 
ame ratchet. The ends of the pawls, 1n 
order to reach the ratchet teeth, swing up 


through openings in a guard ring p car- 


ried by m and driven by a small pin pass 


ng through a short slot cut through the 
ring. The lower edge of the flange on 
this ring is always in frictional contact 
with stationary shoe held in the head; 
and when one of the faster spindle drives 
is employed, the ring 1s simply slid back 
(relatively to its carrier) a distance suf- 
ficient to prevent the pawls, as thes are 
turned back, from swinging up thru 
the openings and against the ratchet teeth 














In this machine was first used the 


present type of rack and gear for rotating 
the turret, this arrangement, as explained 


m the article on the new model machine 


Starting the turret slowly and bringing it 


to rest without shock 

Following the construction of this hy 
draulic lathe, another was built on pre 
cisely similar lines, with the exception 
that the automatic controlling features 
were left off. Then, early in the f W 
ing year, was built the machine illustrate 
in Figs. 6 and 7, th g 
hycraulic features as the epresent 
in Fig. 4, and the ( ple and eft 
cient geared mechanis f tl nnd 
but to make possib] i or in 1 f 
speed ch gv nad ve dt ( the « 
ployment of a plain. pulley or a constan 
speed mot ite 9 ric 
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were included in the design, these being 


arranged as clearly shown in the drawing 
The 


the spindle occupied in the earlier design 
] I 


large disk, which takes the place on 


by the belt pulley, is 20 inches in diam 


eter, and the small driving disks about 


inches. The driving shaft is obviously 
the middie one of the three passing 
thru the base. The friction clutch on 
this shaft is very similar to those in the 
latest form of head, and is so arranged 
that when the driving gear for the lower 


shaft is clutched, the driver for the upper 
shaft The belt 
leading over the pulleys fashion 
it follows 
can be driven in either direction by sim- 


free, and vice versa 


1S 
the 


the 


in 


represented, that spindle 


ply operating the clutch to make the re 
quired pulley below the driver The 
mechanism for shifting the disks to vary 
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Obtaining the Motion of a Gun During Recoil. 
D. 


BY SIR < PURCELL TAYLOR, BART., Sc 


M i. 2 
the 


M. 1 
The AMERICAN MACHIN 
ist has suggested to me that an account of 
the 


editor of 


certain methods of determining m¢ 


tion of a gun during recoil, would be in- 


teresting I must, in the first place, ex 
plain how these experiments became 
necessary 

In 1889 a quick-firing gun was designed 


for field use, which should be semi-auto- 
matic in action; that is, that the motion 
of reccil should be utilized to open the 
breech block to allow the shot and cart 
ridge to be inserted by hand, after which 
the breech block was to be closed by the 


recoil motion 
This 


cipal part of 


it will be observed, left the prin 


the loading to be done by 























FIG FRICTION DRIVE 
the speed is brought out clearly in the 
drawing, and needs no explanation what 
ever P. Ay oe 
The excavations at Pompeii have 
rought to light a piece of bronze wire 
rope nearly 15 feet iong and about 1 inch 
in circumference. This rope is now in 
the Musio Borbonico, at Naples 
teresting Statistics are given out ot 
e ap ation of the Pintsch system of 
Iighting he figures show that 130,00 
Irs, 5,800 ( tive d 1,700 buoys 
nd beacons are ¢ pped with the system 
“s eon wort aoe - 
lufacture gas {y 15 
200 cars and 5,583 locomotives are lighted 
e Pintsch svstet t United States 
ne second w 23.500 car nd Eng 
cm Wit 1O0O 


hand; all that could be 


hintat 


American Ma 


done by the recoil 


motion was the opening and closing of 
the breech 

At first the breech was intended to be 
opened during the backward motion; but 
this would have allowed so terrible a 
blast of gas to escape backwards that it 
was evident the breech could not be 
opened till after the recoil was ended and 


the gun had begun its forward motion to 
ts original firing positio1 \ll the mo 
tion, th tf th icky travel of the 
gun was idle, and t pow id to be 
‘ 
ed it Gg device. to 
civen ring forw 1 trave 
the ¢ , » kee 
it w ved was 
rened du gv \ l wh le 
;. 
( sulting Engineer Freneh and Chilian 
Governments 
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the loading and closing of the breech was 
effected after the gun had returned to the 
firing position. This necessitated the com 
strong spring by the 


the 


pressing of a very 


backward recoil, and position of the 
spring became a matter of importance. If 
the spring could envelop the gun, the ac 
tion and reaction would be purely central ; 
but, as it was desirable to place the spring 
the little dis 


two forces formed 


underneath gun and at a 
tance away from it, the 
considerable length ol 


a couple with a 


leverage, the distance from center of bore 
12 inches 


make the 


muzzle of the gun jump upwards, and as 


to center of spring being at least 
This would obviously tend to 


this jump would interfere with the ac 
uracy of the trajectory, it became of the 
greatest importance to ascertain precisely 
what movement did take place, and when 
No had 
made, and nothing whatever was 
ibout the motion of All 


founded speculation, and whatever infor 


such investigation ever been 


known 


recoil was un 


mation we desired would have to be de 


termined by experiment. It was not easy 


experiments should 
the 


to decide what line the 


follow, but eventually I worked out 


following scheme 


Electric glow lamps were to be placed 


on the salient points of the gun. These 
being illuminated at the time of firing 
would enable a camera to record the m¢ 
tion 

The arrangement of the lamps is shown 


Phe 


and six lamps 


in Fig. 1. gun was mounted on its 


arriage, were affixed, on 


at each end of the gun, one in the middk 


f the gun, one on the recoil cylinder, one 


on the axle of the wheel, and one on the 


rim of the wheel at the top. These are 
denoted by little crosses in Fig. 1 
The lamp bulbs were about '4 inch in 


diametcr. They are very much used for 


electric toys and can be obtained very 
cheaply. They were lighted by a small 
battery of Bunsen’s cells Another bat 


tery was employed for firing the charge 
and a third battery was used to operate 
shutter of the be 
thought that one battery would serve, but 
best to 
distinct circuits, to ensure reliable results 


by testing each piece of apparatus sepa- 


the camera. It may 


it was considered arrange three 


rately immediately before the 
took place 
The 


away from the gun, to insure that it should 


experiment 


camera was placed several yards 


not be disturbed by the vibration caused by 


the explosion of the powder A screen 
was erected near the muzzle of 


ut off as 


gun to 


much as possible of the light 


‘caused by the flash, so that the sensitive 
plate might not be fogged. As the ex- 
periments were carried out night, there 
was no need for any other precaution 

Tl e len W rd V portr iit let ( f 
he Pet ] tter er wa 1 
simple drop itter, g of am 

gany f fixed ood of tl 

ns, wit » of ebonite f ¢ down 
gr l le< mall elect iene 
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and anchor escapement device which will 


be readily understood by reference to Fig. 
s & I that 


will be while the current 
he anchor pallet holds. up the 


seer 
iS passing, 
lower pin on the shutter and keeps the lens 
closed. A small i the 
shutter the 
he spring 
can be 
little 


fixed on 


spring is 
mount, so as to bear against 
magnet end of the pallet; anc 
is strengthened by a 


turned so 


that the spring is just a 


weaker than the pull of the magnet. This 
ram ae o_o se 

is to insure a quick break 
As soon as the circuit is broken, the 
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OBTAINING THE MOTION OF A GUN DURING 
RECOIL 
anchor pallet is forced round clockwise 


1 


so that the lower pin is released, allowing 


the shutter to fall until the upper pin 
comes down on the upper limb of the pal 
let. The aperture in the shutte hen co 
incides with the lens and the plate is ex 
posed 
i y g I 
ind it 1 and d 
ri 1 ronog nh ( 

Zamanap 
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shutter from the pallet and allowing the 

shutter to again cover up the lens 
If the key is held down from the begin- 
ning of the operation until the gun returns 
the l the 


movements of the 


to rest, camera will record all 


recoil as shown by 
lamps 

It will be seen that the whole apparatus 
is extremely cheap, simple and reliable. 
There is this advantage also, that every 
part of it can be thoroughly tested before 
the experiment begins. 

The operator must recollect that there is 
no forward motion of the muzzle; its mo- 
tion is wholly backward. If the camera 
has a sliding front, the lens should be ad- 
justed so that the image of the lamp nearest 
the muzzle comes close to the edge of the 
plate. There will then be ample margin 
for recording all the that takes 
place. As a rule, there is plenty of space 
for the vertical motion to be registered 


motion 


The experiment above described was the 


first attempt ever made to register the 


movement of a gun during recoil 
\bout seven years later Messrs. Crehore 
& Squier carried out some experiments in 
the United States with a Springfield rifle 
but 


wholly 


They of course used a camera, their 


apparatus and arrangements 
different 


tage of sunshine, they arranged a screen 


were 
from mine. Having the advan 
on the barrel of the rifle. The screen was 
pierced by numerous holes, and the sunlight 
was reflected thru these holes by a mir 
the the 
taining the same illuminated points that I 


ror to lens of camera, thus ob 
had in electric lamps 

\s certain persons have misrepresented 
these facts, I wish to distinctly state again 
that Mesrs. Crehore & Squier did not in 
any way take advantage of my experiments 
and they did not in any way copy them 
Their methods and apparatus were quite 
original and in every respect different from 
mine. Moreover, their experiments were 
made with a shoulder rifle, whereas mine 
had been made with a quick-firing field 
gun 

\t the 
represented to me that he was making ex- 
periments with an old friend of mine, Mr. 
R. W. S. Griffith, of the Schultze Gun 


powder Company, on this very subject. I 


close of 1902 a certain person 


believed him (altho my suspicions ought 
to have been aroused by his ignorance of 
the technical terms used in the gun trade) 
and T gave him the minutest details of my 
methods and apparatus 

I subsequently discovered that this per 
son had published the experiments as his 
own in a London weekly paper, and as 
the editor of that paper refuses to make 
any acknowledgment of the truth of the 
matter, I simply take advantage of this 
opportunity to call attention to the fact. 
The papers dealing with sporting matters 
in the United States have commented on 
the fraud, and there is no need to dwell on 
the affair any longer. 

Shortly after these experiments of mine 
made I invented a kind of 


were new 
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“Zamanap.” This ena- 
a number of successive 


chronograph, the 
bled one to take 
photographs during the firing of a gun 
and the passage of the projectile, which 
gave one an insight into matters that were 
previously quite beyond the reach of in- 
and determined many points 
been 


vestigators, 
which there had previously 
much dispute. 


about 





Bill Miller’s Pardon, or the Tribulations of a 
Roundhouse Foreman. 


William J. Miller (‘course the name is fic- 
titious), 

Is a man who was never at all superstitious ; 

But a dream which he had is direct intima- 
tion 

Of his faith in the doctrine of predestination. 

Now, the Wm. Miller, bear in 
your 

Is a bright 
of his kind, 


said please 
mind, 


roundhouse foreman, who, like all 


Ilas trials and troubles too many to state— 
And with this introduction his dream I'll re- 
late 


A spirit appeared at his bedside one night, 


Decked out in a garment of pure, spotless 
white, 

And thus addressed Bill “To me has been 
given 

Command from the Recording Angel in 
heaven 

To ascertain why ‘tis your name should ap- 
pear 

On the Great Book of Life, as the reason’s 


not clear. 
The profanity record has been kept for 
But nothing like yours appears on its pages; 
Therefore ‘tis decided, unless you can show 
Just cause to send below, 
Where the fire is unquenched, and those who 


ages, 


for defense, you 
have never 

Repented are roasted for ever 

On hearing the latter, Bill 
smile, 

And invited the spirit to tarry a while 

“If I fail to make my defense in full meas 
ure,” 

He said, “I'll be 
pleasure. 

Please remain here to-morrow, accompany me, 


ever.”’ 
hard to 


and 
tried 


sentenced with greatest of 


And report to headquarters whatever you 
see.”’ 

The spirit agreed, I am happy to say, 

And took note of what happened the follow 
ing day. 

First, a conceited young clerk, with expres 
sion satanic, 

Brought a bundle of letters from the master 


mechanic. 
And here a few extracts I'll give as example 
Of the bunch that the spirit took away for a 
sample: 


“Please note that the superintendent com- 
plains 

You are using poor coal for our passenger 
trains.” 

“Please let me know what excuse you can 
make 

Why so many new compound packing rings 
break.” 

“Engine failures, last year, for the month 
were but seven; 

I regret for the same time this year there's 
eleven.” 

“You must take up the matter and ascertain 
why 


We used so much oil in the month of July. 
You are surely aware that a half pint to use 
Of valve oil per hundred is simply abuse; 


I believe ‘twould be wise (at least we can 
try it) 

To give engineers feathers with which to ap- 
ply it.’ 


‘The president's special is leaving to-day 
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At 10.25; there must be no delay.” 

But, alas! for the plans of mice and of men! 

The telephone rang at a quarter of ten, 

And the voice of the cal\lboy announced with 
a drawl: 

“De fireman is sick Who call?’ 

A fire-up man appeared just then at the door: 


will 4 


else 


“The crown-sheet is down in the 74.” 

Then next comes an engineer, swelled like a 
toad 

You'd think from his looks that he'd surely 


explode 
And asked loud in 
“Why hain’t the 
done?” 
Bill Miller, he then 
While the spirit examined 
Of this engineer ; 
news: 
“Wash out 
The seems are a squirtin’ 
The rite back driver box is so dry 
squeeks. 
Steam pipes are leaking 
Right mane pin cut and 
(it should). 
All the rod bushings are both 
Set up the wedges and line up the gides 
The air pump jerks on the upward stroak. 
Exzamin’ and see if the valve ain't broak 
Take down left rod, reduce the 
And don't fail to put in a 
Raze the frunt end an inch or 
And fix the ketch on the firebox door. 
I think, from the way she burns her fire, 
Her petticoat should be a little hire.’ 


the evil one: 


been 


the name of 
work on my engine 
retort ; 
report 

was the 


made an 
the 
and 


angry 
work 
same this 
the biler and boar out the flews. 

Cork all the leaks. 
that it 


well 
than 


Pack throttle 
runs hotter 


lose on sides. 


mane brass, 
watter glass. 


more, 


Before the good spirit got through taking 
notes 

From the book containing the work reports, 

From the chief dispatcher came a message 
which read: 


“The Golden Gate Special’s engine is dead. 

Send another at take the train. 

Why you sent this one on 21 please explain.” 

Then the hostler that a broken 
switch 

Had caused him to put engine 12 in the ditch. 

The spirit departed, but on that same night 

Returned with a crown, and in greatest de- 
light 

Presented to Bill’s most astonished vision 

A text of the Recording Angel's decision, 


once to 


announced 


And a list of the great hero saints all re- 
vealed, 

With William J. Miller's name leading the 
field. 

—N. M. M., in Locomotive Firemen’s Maga- 





A French expert has been studying the 
models of typical warships as determining 
the power required for propulsion at given 
He finds that the battle- 
ships of the “Patrie” class require for a 


speeds French 
speed of 18 knots 1.18 horse-power per ton 
displacement, where British vessels of the 
“London” class required but 1 horse-power 


per ton for the same speed. In the new 
ships for Russia it is 1.23, and in the Ger- 
man ships of the “Braunschweig” type 
1.21 





\t the power-house of the underground 
system of rapid transit in New York there 
are sixty boilers of 600 horse-power rated 
deliver steam at 200 

f The boilers are of the 
water-tube type, built by the Babcock & 
Wilcox Company, each having 294 4-inch 
tubes, 18 feet long; the tubes are arranged 
in 21 vertical sections, each 14 tubes high 
three steam 


capacity each to 


pounds pressure 


Each boiler is provided with 


drums 
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Machine Molding—1.* 
BY G. P. CAMPBELL. 
FLASKS 

It is important first to decide on the 
proper flasks for use in connection with 
molding machines he sizes should be 
such that the flasks will take in a general 
range of work without being limited 
any special piece, unless such castings are 
made in large quantities and when the 
flasks would be in constant use. Then it 


is a saving to make the flask as near the 
shape of the casting as possible with 

uniform thickness of sand outside the 
metal. This insures not only better cast 


ings, but also makes the flasks lighter and 
easier to handle. 


These flasks for general use should 
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as light as possible, yet strong enough t 
stand hard usage, and they should be in- 
terchangeable, with nowel and cope alike 
each having two pins at opposite corners 
so that it will not require a constant 
changing of pins to alter a cope to a 
nowel, or vice versa 

As few foundries have large storage 
room for idle flasks, it is often an advan- 
tage not to have too many, but rather to 


keep all in first-class condition by drilling 
out the pin-holes when they become worn 
and putting in steel bushings. In fact, it 
pays to provide such bushings at the start 

When bars are necessary they should 


*Copyright 1904 
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the mold firmly, make ramming 


easily when dumped out 


machine molding is sho 


holes with two handles 


plate having a 


1e edges st raigh 


required length, t 


ilar saw and ripped to a unif 
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cast or bolted on if an air hoist is to be 
used. The lugs at the sides for the pins 
and for the holes to receive the pin are 
kept a full half-inch below the top of the 


flask to clear the collar of the pin. 


\ \ 
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1G. 10. THE FLASK AS MADE, 
hig 3 hows a plan of the pattern of the 
fla Fig. 2, with gates, rammers and 
core prints at each side 1, Fig. 3, shows 
ection the pattern withdrawn down 


through the stripping plate, and shows also 


the method of attaching the core prints 
to the stripping plate instead of to the 
pattern. The draft on the ends of all 
core prints should not be less than 30 


degrees. A shows also the gates removed 
for making the nowel 


No 
the 


Fig. 4 shows the cores for the lugs. 


core prints are used for these cores; 


pattern is marked with red paint to locate 
the and each lug core is_ placed 
the 


The pattern can also be made hollow and 


core 


against pattern before ramming up 


have the lugs drawn into it before drop- 
ping the pattern. The cores of course are 
cheaper, but not so good 


Fig. 5 is a section at right angles to 
section 4, Fig. 3, of the machine, with the 
pattern up ready for ramming. J is the 


gray-iron frame of the molding machine, 
P the 
gates 


wooden one-half only, S 
all 


fastened together; F F, wooden stripping 


pattern 


and runners, made loose and 
plate, 154 inches thick pine, halved together 
at the corners; X, 34-inch pieces of hard- 
wood exactly the shape of the pattern at 
the joint; GG, the pattern plate, 154 inches 
thick, attached to the 


piece and the pattern by screws. 


>» 7 bd 
¥%-inch 
This 


which is 
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piece is made fully 3% inch less all around 
than the shape of the pattern. G is the 
draw plate, 15¢-inch pine, which is bolted 
fast to the sliding frame by two carriage 
bolts, with cleats on the bottom to keep 
it straight. H is a bolt plate fastened by 
screws to the pattern, with a 34-inch bolt 
in the middle hole thru 
the pattern plate for H. Y and Z are %- 
inch strips screwed to the stripping plate 


of it; a is cut 


at different points in case any sand should 


get down there, or in case the different 
parts should warp or swell. A 1-inch 
hole is bored thru the center of the 


draw plate G. To locate the pattern on 


the machine the bolt is put in the hole in 


the draw plate, stripping plate F is put 


in the frame 7 over the pattern, which 


locates it centrally, and the bolt is screwed 
up. The stripping plate is cut away at an 
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Fig. 8 


core-box 


forms the inside part of the flask. 
the half of the 
moved and the nowel set on ready for 
has 


shows top re 


turning over. The greensand core 
pins and holes which correspend with holes 
on the molding machine. The greensand 
core shovld be rammed hard, especially at 
the sides. Fig. 9 shows the mold ready 
for pouring. 

In making these flasks one man takes a 
greensand core-box and rams it up and at 
the same time the other rams up the nowel 
The upper half of the core-box is taken 
off, as shown in Fig. 8, and the nowel is 
machine and 


bottom 


removed from the molding 


placed on the greensand core; a 


board is put on top, clamped securely and 


all turned over. The other part of the 
greensand core-box is removed, the cope 
is rammed up, the small cores for the 
P 
i F 
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THE TWO POSITIONS IN THE MOLDING OPERATION. 
angle of 30 degrees from the vertical for bolt holes at the sides are put in cope, 


clearance, leaving 34 inch straight at the 
top which strips the pattern 

Fig. 6 shows the pattern drawn down. 
Fig. 7 is the greensand core-box which 


gates and runners are put on, the mold is 
placed in position and is ready to pour, 
long pins giving clearance so that it does 
not touch the mold at any point, 1-32 inch 
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being allowed in the cope or in top part machin Y is the foundation plate t Possibility of Mechanical Flight. 








of greensand core, so as not to crush in’ which the stool is bolted with two ma \ rresp i the Philadelphia 
closing the mold. Fig. 9 shows the mold chine bolts. The lugs or ears for the pins edger thus narrates his experience 
closed ready for pouring and the holes for the pins to enter, as argument for the p bility of me : 
The gray-iron ends of the flasks were well as the handles at the ends, are {jg 
afterward used for many odd pieces; in’ formed by cores which are placed where \ y 
one instance a scale lever, 18 feet long, they belong against the pattern and al \ ew , 
being made on a molding machine which rammed up together \ vent wire 1 electric { ae Peay 
had open ends, new sides being put on placed in each one, as explained before al Ity ne Ww d n de 
the gray-iron ends When ramming wu the top is struck off, the lever of the ma f 9 
a vent wire 15S pla ed on each core, and chine is reversed, wi hdrawing le p \ 
before the top is struck off they ar tern through tl stripping plate or fran the try rved and lt 
pulled out, no other venting being re the raised edge / stripping inside r} ts f f 
quired his saves all stabbing at a core gates and runners are attached to tl nd ne al { f , 
rint or pattern, and insures a good ve tool \ led, witl t di 
By using gray-iron strips in the foundry making the entire mold in the nowel \ re d 1 | 
oor no bottom boards are needed false cope is \ ed up with g: 
The flask shown in Fig. 10 is made t pin in, the gate pin is withdrawn, 
ke the p of p flasks id slip ne rounded ff d t cope put ‘ 
de nl thicl compl g@ tie d ready tf | 1 ¢ t 
1 except s sl \ | v 13 re { Ss I 
S projecting edge I 1 ( I ary N | ¢ 
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— + ] 
4 | 
Sak f 
\\ é 
— 
\\ 





turning a mold over or placing a cope in- shown in Fig. 10, it is better to make 9 é nechar 
position, yet when inverted the opposite just as deep as the deepest you are liabl light te p vithout balloon at 
way the entire contents very quickly slide to need it, say 12 inches Then if you 

out. The great advantage in the use of want a 12-inch flask, run up the patter 

these flasks is very apparent to the foun- to the full hight. If only a 5-inch flasl In the eloaimes 

dryman who handles much light work is required, run your pattern up 5 inches i mane cnmeeirer a6 a, See 
The lugs and handles are made a good set the check-nut on the lever and ram uy will he found mew we to o fi 
5-16 inch thick; 3g-inch pins are used. as usual. In this way one pattern takes tain responsible work in connection there 
Figs. 11 and 12 show the pattern for this the place of a number, as most molding with expert ee ee eres I; a 
flask on the molding machine in the two machines have a check-nut to regulate the =e : necessary to secure 
positions P is the pattern; F is the’ hight of throw both in raising and lowe1 ervices of alice Gre Britain ow: 
Stripping plate of wood 154 inches thick; G ing. irge measure her industrial greatn : 
is the draw- and pattern-plate combined Of course these flasks are light. They the farsighted p vy which brought 

/ is the stool stripping plate, with pieces are intended to be so, as they are more paz , mate 4 ia easels ; 

I which form the beveling projecting edge easily and quickly handled. They should, Pa Se eer aa ae ae os 
attached. TJ is a connecting pipe screwed not be allowed to be thrown on the foun pei 4 7 anaes 2 S 2 
into flanges attached at the top to the dry floor, but piled up convenient to the the peat 


stool and to the foundation plate at the machine on the molder’s bench. The night 


bottom. The top flange is fastened to the men in a foundry are those who appri 


stool with wood screws. The hole in the ciate such improvements. The flasks are not gitat ‘ ; abana % — 
middle of the pipe is to turn it to adjust only light and easy to handle, but every \merica a cat iS tang & Sand 
the stool piece level with the stripping thing drops from them without a blow "at ls detrimental to the best interest 
plate F. from a big wooden mallet or a 16-pound Canadian labor as well as Canadian cap 


K K is the iron frame of the molding sledge ta lardware and Metal. [Canada 
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Letters From Practical Men page 765. The modifications proposed are Taking, first, Mr. Shaw’s example, orig- 


shown in the accompanying sketch. inally Mr. Bornholt’s, for 65’, he says sev- 


: C. E. Coo.ipGe en sixes equal forty-two and annexes 
A Proposed Graduation for Micrometer Calipers. — twenty-five. Altho he does not really car- 


Editor American Machinist : Keying Hubs on Shafts. ry it all t in his mind, the process 





out is 
The question of changing the graduation [Editor American Machinist: 65+5 70; 65 — § 60; 60 X 70 
en the micrometer in order to facilitate [To answer Mr. Mathers inquiry, at 4,200; 4,200 + 25 = 4,225, 25 being the 
rapid reading with the least mental effort page 827, about the two-key system of square of 5, the number added and sub- 
appeals to all who have had occasion to keying on hubs, I beg to say that when I | tracted 
e one at infrequent intervals. On the first saw this method it struck me as a For another example, find the square of 
other hand, I believe it to be the expe- - 27. 30 is an easy number to multiply by 


rience of most toolmakers and other con- lad 


— hi and hence we will add and subtract 3. 


~ 





tant users that they do n ive any more f \ ‘ 27 + 3 30 
difficulty in sighting odd thousandths than ——H y 27 3 24 
, , al 
in adding two and two together = J 30 24 720 
The first micrometer that I ever saw or = iy / =20 + 2 720 = 
1 ' J a" j- 3 7/2 2) 
used was graduated to read twenty thou Wi Again find the square of &3 
sandths for one complete turn of the thim Q2 ; Ro 
wot 1 ‘ ’ | 5 5 ‘ 
1 in tl | esponded witl e1G. | IG. 2 : 
¢ ind in thn espe correspondes \ l os = 83 3 R6 
} } |} 1 ove T > ve) 
| uggested by Mr. Moss at page 689 KEYING HUBS ON SHAFTS. Ro 26 6.880 
] micrometer used present p duce 6.880 2 6.889 8 27 
' - - , 11 - cO0 ry ape PS cach thi — ae : : . 
a change of twenty-five-thousandths tor §& d thing When apie things are pu Again find the s e ol 74 
one complete turn of the thimble and is together with the probability of their r 74 4 70 
. 1 | 1 a 
considered a marked mprovement over maining together, the fit should be s o4 ' Q 
the old design The present desigt : gl hat the w lk done by the fit _ 70 -2 5460 
vell held its own notwithstanding the fact i feather only necessary to properly 10 5.400 16 5.4760 74 
t 3 ' : hurdene te th ts Sut here wl ls lleys yy . 
that a person no nl practise 1s uurdened cate le part But where wheels, pulley Mr. Shaw remarks regarding decimals 
wit] ntal idition at 1 the rick of  ¢ rocker "ims are t o1 ith the | a5 ‘ ° ‘ : 
with mental add 1 and run risk of rocker arms are pu - with the likeli ind the use of a pet is an aid to mental 
asiltist ee ae toht nr - @ hor oft occas ial or quent re al , ' 1 1: . 
making a mistake which might prove ex hood of casional or trequent remova calculation apply here as do his closing 
; ; 
' then some _ sort I K or set-screw 1s | f 
pensive a is sit a 7 bik remar] H. L. W. 
The improvements in the new microm necessary. If the fit is a fair one and the _ ee 


eter produced apparently quicker sighting, strain light and always in one direction, Squaring and Multiplying Numbers. 
which was due to increased space between then a set-screw will do; but if a fair fit Editor American Machinist: 

the indents on the stem as the result of and the strain excessive and in one direc In connection with articles at pages 529 
using four spaces in the new in place of tion, a tapering key or a feather with a and 628 on “The Square of the Sum,” I 


five used in the old design, and also to a set-screw on top will do. If the strain is wish to call your attention to the following 








more rapid travel of the screw due to in- alternate, as in the case of rocker arms, methods of squaring numbers not ending 
creasing the pitch from one-fiftieth to one- and there is no chance to use the grip fit, in 5, and of multiplying dissimilar num- 
fortieth of an inch. as in Fig. 1, then the feather or ordinary bers which end in 5: 
Undoubtedly the perfected type of any key is not comparable to the plan under Reser Square petevence. 
instrument obtains when it is in its sim- discussion, for the reason that with the I I 
plest form, other things being equal. It feather or ordinary key there is nothing 3 
would therefore appear that, since the but the mechanical fit of the key sideways 2 4 , 
graduations proposed by Mr. Moss will to take the strain, and then the metal c 
eliminate the burdensome addition, it is bruises away and the things hammer 2 0 , 
a step in the right direction providing the loose 7 
rapid advance of the screw is of slight In the new design, Fig. 2, if the taper , 16 
importance. on the keys is in the right direction—that 9 
I suggest a modification in the scheme js. in the direction 4 and B on each—th« g ae 
of graduating the stem and thimble as wedges of the keys are in that direction , . II 
proposed by Mr. Moss. First. place the — that they not only bind the boss to the 6 26 
graduating indents alternately on opposite shaft, but take up the wear should any rABLE I. SQUARES AND DIFFERENCES OF SUC- 
sides of the center line of the stem instead take place, which is not likely, as the very CESSIVE NUMBERS. 
of all on one side; secondly, make the operation of driving the keys beds them 
lengths of the indents much shorter—the securely. JouHNn E. Sweer In Table 1 we note that the difference 
shortest lines being perhaps just a nick; between consecutive squares is equal to the 
and thirdly, on a circle to one side of the Squaring Numbers. product of the lesser of the two numbers 
- Editor American Machinist: multiplied by 2, plus 1, or the product of 
; ’ \nent squaring numbers, by Francis W. the higher by 2 minus 1 Thus the dif- 
,; 2 3 4 Shaw, at page 825, a very simple rule cov- ference between the squares of 4 and § is 
\ ers the case and the rule shows that the 9, whichis 2 4-+1,0r2%5—1 
— ; } number does not need to end in 5. The This, with the methods given in the 
dmurican Michinist rule is as follows above-mentioned articles, enables us to 
PROPOSED MICROMETER GRADUATIONS Che square of a number equals the prod readily square any two numbers whose 
1ct of the number plus any amount by the units are one above or below either zero 
a : ; ? number minus the same amount plus the or five For example, to square 36: We 
circle on which are placed the numbers 4s 3 . 
a ies a ee A ea i square of the number added and subtract see at a glance that the square of 35 is 
. oo Roy GEVISIONS TEREK Te ee ed. Expressed algebraically, a being the 1225 (4 *& 3 12 and affix 25, giving 
bers of the divisions of the thimble which oe an 1 iM — . res an te ch Ses cee: 
; nae con number to be squared and the number 1225) Then 2 X 35 + 1 71, which 
are added to the odd hundredths This added and subtracted: added to 1225 gives 1206 26° Or, to 
arrangement will conduce to more rapid (a h) (a Ay ot. BP a pt square 34 (whose unit is one less than 5) 
sighting and will also overcome the objec for (at bh) (a h) a },2 we sav 2 2 I 60. which subtracted 


tion offered by J. T. Slocomb Company at and, adding So =f };? is from 122¢ 1186. Or, to square 31: 
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30° goo, and 2 30 61, which A Transportable Drafting Table for the Home. O 














added gives 96! I iethod then covers Edit \merican Machinist Q f 
numbers ending I, 4 and 6 \s a draftsman | ve ofter lw 
In the case of bers ending in 2, 3, 7 » do at home during my spare time 
and 8 the operati 1 is ea was in need of a drawing tab \ 
thru mentally t easy enoug ) wal could plac« it of the way w 
rant learning by anyone having much such use and whenever | moved t 
work to do. Since these are all two units” place it in my trunk. I have constructed 
greater or less than numbers ending in yeas per sketch and feel sure that it w 
zero or five, we arrange Table 2 and notice e of inte ( 
that the difference between the squares of ers of tl \MI N MACHIN 
numbers arranged nsecutively but skip- not blessed with \ 
ping one is equal to four times the inter plenty of room for a m 
med f ( tt f 
Number Square Differe: pine re tine pright 
= \ 
~ y \ t piece pp 
9 ie drawing-board is fixed and are Qe 
1 » the uprights 4 <1 with bolt 
24 from s ] g of  £ ¢ race \ 
: * we binned to CC ta bolts. The _- = 
_ EE a t slanting, so as to s¢ f e 
‘ SI , rd | ale ! 
G ( 
7 =. , 
2 { & : 
4 10 D and 
20 +e ~ , ; 
G 1 jo aN eee. 1 } 
f) 26 





04 
TABLE 2 SQUARES AND DIFFERENCES 0 A 


NUMBERS DIFFERING BY 2 








A 
= 
Phu e difference between le square 
of 7 and g 32, which four times the 








number 44 by 4 76, giving the resu 
1849 


In any of these operations if the numbe1 | | 
to be squared is just abo th 








‘ +7 1 ’ - , \ 
taken as a base, add le result of the sec 
ondary operation; if below, subtract contact w che 1 t 
To find the product of two numbers end F] e clamps which hold 


ing in five but whose tens are the one position when it is dropped to 
higher than the other, as 75 > 85, multiply 


the lesser ten by the higher + 1, and affix. marl 


\ 
75. Thus9 X 7 63, and affixing 75 we table rigid I have been using this tabl 
have 6375 \gain, for 35 & 45, we say. for som ( w and it ha een \ t 


oe 15 and affixing 75 we have 1575 -atisfactory Ortro G. Remp \ ted 
For two numbers whose tens differ by two, 

as 25 X 45, the process is similar, but affix — may 
the necessary zeros and add 125. Stated A Machinist's System for Securing Business. rd <tracted 





1 ( \ i 
differently, subtract the fives, multiply the Editor American Machinist 
lower number (with its zero) by the high While the shop was small and work w O rd net ntain nan f 
er plus 10 and add 125 Thus 20 X 50 wante d, it sufthced for the owner to ] | 1) t I ‘ t | 
1000, and adding 125 we have 1125 25 X his overalls for street clothes and visit a f ( 
45. Or, tor 75 X 95, we have 70 X 100 few places where work enough was usual livided int S r 
7000, and adding 125 we have 7125 ly to be had to keep the machines busy fot ‘ t 
If the tens differ by three, add 175. If a month or more wel 
they differ by four, the 175 by 50 Now that the shop is larger and em \l it t 


(which we have been doing in this case); ploys several hundred mechanics one man rs, t lvertisers in magazines and otl 


that is, add 225. Similarly if they differ could not keep the wheels moving without no record being kept of ( t 
by 5, 6, etc. In other words, add the re- a more formal system of securing work ry result 

sult of 25 times the difference in the tens, and following up inquiries from prospect \\ n order comes in, it tered 
plus 50 A. St: 5. W. ive customers x 1 








Qos 
and eventually will show cost of labor 
ind material and the resulting profit or 
loss IeMMONS COLLINS 


Boring Bar for Long Castings, 
editor American Machinist: 








rl boring bar in the = sketeh } 
offe our readet is new—thev would 
ven h ug! mut a mething good 
n the b ‘ ne fot ne ed |e 
ie 1 t) m p nad , 
¢ r, | thin vas Mr. John Sw 
hore t rool of the Nale | 
\\ HH () re 
y ( , t 
lat g pe ¢ 
| E 
{ 4 \ 
/ ~ : 
FIG 
~ 
* \S 
\ A 
| = 
| 
[| TTT TW B 
| | | | 
\\\ 1} | ony 
Whi) 
' | | 
Wy ih | 
id \ 
NN 
111 \| 
. [— a 
\ 
an artesian well pump barrel The work 
is held by compressing the chuck with the 
clamping bolt, as shown—the chuck of 
course having been sawed open at. this 
side. B is the pump barrel to be bored 


Phese 


feet and at other times 6 feet long. C is 


varied in length, being sometimes 4 


the revolving guide bushing (gray iron) 
(‘Cis the boring bar proper. J) is the 
hboring-bar holder, much similar to those 
seen in the AMERICAN MACHINIST in the 


past, and takes the place of the tool-post 
n the cross-slide of the lathe carriage 

On 
barrels “Jack” took the casting as it came 
the 


getting an order to bore those well 


from brass foundry, inserted a cen 
tered tapered plug in each end and turned 
3 inches of the length on each end to the 
size of the opening in the clamping chuck 
A. After having thus “spotted” all the 


castings, chuck .4 was screwed on the lathe 
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spindle, the steady-rest was placed in posi 


tion, the pump barrel was chucked and the 


outer endcentrally located by the tail spindle 
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The 


reaming was done in the lathe the same as 


we desired when reaming the barrels 


when boring; the speed being reduced but 


























\ short bar or tool holder was first used the feed being increased to 3g inch per 
in J) and one end of each barrel was bored revolution. The machinery steel body of 
inches deep and .004 inch larger than ( the reamer was milled to receive one taper 
to suit the cutter. This gives C 1 ade and also four pieces of wood f 
inch bearing in RB before the double end which were turned somewhat larger that 
itter begins to ac \ speed of 64 fe the reamer was to cut We found appl 
per minute and feed of 1-32 inch per wood to be the m tisfactory, and eacl 
olutie wed to get t roughing eamer af ving used was removed (if 
t thru 6-1 arr cluding chang necessary nd placed in the linseed o1 
10 t iter barrels val there to remain until we wanted 
( g ed. ft end pre 1 \ () ng ¢ ) » barrel 
l b ‘ ed } double end cutte \ ed fron 
Ti leep 3-O9 I »g start ( \ p cold-rolle 
fit neg tt I wer b ( I ( ( | gt rAdily g 
| \ ( ced ( ( th ) cVW \ I ‘ ( \ ~ he 
ie the ig g ind bet 1 t g of ( rean 
o take ret | ( | mie 
vert It t I o low 
| 
: 
| 
> 
D 
Ss ~S > \ 
| | | | lag 
; = Tail Stow 
i i Carria | Spindle 
f 
Casting t away to show interio } 
| { ¢ FE 
rf \ 
} 
! —“— 
» | | CC \ “ 
\ ! / 
PIG. I 
BORING BAR FOR LONG CASTINGS 
the bore, should such occur, as sometimes washer to bind it to the shoulder of the 
happens when the core is “bent.” bar by the set-screw shown in the end of 
We make C of ample length to insure CC, or, by not using the washer, the 
the bore being straight—say 14 inches reamer was left at the inner end of the 


When taking finishing cut, as when rough 


ing, it is necessary to have the cutter some 
what larger than C, .004 inch being about 
right. ( rotates upon the boring bar, a 


collar [ 
into boring bar C ( 
\ brass washer held to the front of C by 
tlat-head screws prevents dust and chips 


having a blind screw countersunk 


furnishing the thrust 


and the boring bar C C 
to have a differ 


entering between ( 


Of course it 1s 


necessary 


ent follower bush C for each sized double 
The sketch shows the rough- 
Attached to J) 


small tool (not shown) for slightly cham 


end cutter 
ing cut being taken is a 
fering the outer end of the bore so that 


We found 
all that 


the reamer will start properly 


the “‘grandaddy” reamer, Fig. 2, 


pump barrel after the reaming process was 
completed to be taken out when the pump 
This 


any 


barrel was removed from the lathe 


a good job without leaving 


marks caused by withdrawing the reamer 


insured 


A was made amply long to allow the blade 
of the reamer to leave the inner end of the 
pump barrel and it also had two large holes 
drilled at opposite sides to allow chips to 
escape and also to insert bar for unscrew 

ing it from the lathe spindle 
I have known it to take 60 hours’ time 
boring a 4”x6' barrel by the old method, 
while with the boring bar and reamer here 
six of the same 


ten 


shown I have known of 


barrels being bored and reamed in 


1 


hours 
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all 


1 
all 


had been 


the 


barrels 
of 


the 
that 


\tter 


reamed, 


pump 





remained lathe 


work was to insert centered plugs (made 
for the purpose) into the ends of the bat 
rels and cut the threads for the pipe 


Beck 


Triple Operation Bender 


hedit \me Machinist 
end y sketch of a bender used for 
ending copy rap connectors hese 
nnectors are made from copper blanks 
o le, N 1b.&S. gage (0.004 
long Che end 
a l 20 degrees 
eng er joint 
} s rent Che first 
ng th trip it 
) / It wil “ 
t somewhat higher than 
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guide also 

















A TRIPLE 


should rest on e¢, so that punch b when 


brought down will grip it in the middle 
and hold it tightly in position. Il’ shows 
the strip after the first operation 

he strip is next placed in the middle 
lot in a, the pieces being so placed as 
to give e correct space at the sides and 
the bottom and llow the strip to be 
easily set into position for the second op- 


Phe then brought 


which 


eration punch 1s 


down, brings the ends sufhciently 


over the center to be .finished by the third 


» 


tion. The second operation 


e pieces f f to hold 


and final opera 


was first tried without th 


the strip in posit but on account of the 


on 


ends being cut at an angle, they would 


come out badly twisted. .Y shows the strip 
after the second operation 
The 


punch d 


connector is then placed under 


the double mandrel or former i 


gh the connector under 


being placed throu 








OPERATION 





g and resting on stripper 7. termediati e exhaust f 
lhe punch d, being brought down, presses by a branched exhau pipe 
the material over the mandrel 7, forming W-pre \ cle ! 
and finishing the connector Che mandre CX ( rst \ 
1s then drawn out, the connector « ging P. kh ( 
0 it but easily stripped off by being draw 
against stripper r sSnOW e complete g g 
oOnnect Phe op S n c ) 
pertormed t | ( 
nd w 9 
ha a ( Wa 
: ° 
The Accident to the “St. Louis. 
lechit (mer n \M 1 
\ \ 
R 
St 
mae 
iene 
/ 
| 
{ 
f 
\ 
t 
{ 
‘ c The « 
‘ ra 
( t ru ‘ 
BENDER , 
down to the American Line d t ( - sai 
he amount and find out the cause of thi re 4 | 
| mage The engineers on board youl : . vee 
not open up at all, but 1 got hold of on ” 
f the shore gang who gave me the follow = - 
r} wspap 
ing story 
Phe arrangement t the eng . A ( “sls 
ie ‘ 
are quadruple expansion (working pres- - a 
sure, 200 pounds) 1s as follows Che tw cate ee 
high-pressure cylinders are immediatel : pg eg. 
above. the wo low-pressure cylinder » ” 
that is to say they are vertical tandem } 
engines with the high-pressure cvlinders - 
on top. Then comes the second interm ' ' yin 
diate, and last, nearest the stern, comes “@ S#TS n bull 
the first intermediate. The steam from the so Ib Oft Cape de G 
boilers goes to the two high-pressure cy] thie ft Spain, we ran 
inders first, from them their combined ex t ¢ gale w sted for three da 
hausts lead to the first intermediate. which With ¢ king of the ship the g 
ise the cylinder farthest aft The first go ( ge nd hoke 
intermediate exhausts into the second in @n t ners f he or 








tions. For seventy-two hours the Cape de 


Gata light was on our port beam and for 
seventy-two hours we three engineers were 
on watch, two of us in the bilges with the 
necks, 


bilge water up to our keeping the 


» 


pumps clear while the other engineer kept 


the engines going. Of course we merely 
turning over fast enough 
the ship. And 
we reached port the captain got the credit 


DIX 


kept the engines 


to keep headway on when 


The Milking Machine 
Machinist 


1 
with 


Editor American 


I was Mr. Parks’ 


‘milking ma 


much amused 
of the lady and the 


recalled to 


account 


chine” at page 7or. It my 


memory an incident which happened in 
the early part of 1894—while I was con 
nected with the Ryerson Laboratory of 


We had had 


things running in good shape for only a 


the University of Chicago 


short time, when one day a party of ladies 


from the vicinity of Drexel Boulevard 
came to visit the laboratory 
I went around with them and took a 


great deal of pains to show them how the 
various machines were worked; three of 
the party seemed to be specially interested 
with what I showed them. Having been 
using one of the bench lathes for making 


some ornamental brass work, I had made 


each of the ladies a small oil can, with 
which they were very much pleased. On 
leaving they each thanked me very politely 
for my kindness, but as I was showing 
them out, my three ladies to whom I 


thought I had given some valuable knowl 
edge and who had shown so much interest 


in what they had seen, turned back and 


asked me what all of this machinery had 


to do with the cable cars TsUKIJI 
Japan 
A Grinder’s Troubles 
Editor American Machinist: 
C. W. Henry, at page 937, wants some 
reader to offer an explanation for his 
trouble with Corliss valves grinding .oo1 


the center than at the ends 
HTis 


traversing 


inch smaller at 
machine 


table 


The explanation is simple 
the 

does not move in a perfectly straight line 
There either 


make his machine over in this respect or 


ts not straight, viz., 


are but two remedies, viz.., 


have another that does grind straight. If 
the error was the other way, viz., large at 
the 


at the center, pressure on the 


center, and work would admit of a 
steady-rest 
rest would cause it to be straight; but, as 
the 


before correct work can be done 


it 1s, machine must be made correct 


What he says about grinding shafts too 
Why 


work “too large” can be ground on steady 


large for machine is not at all clear. 


rests any better than if ‘too small’ is a 
With all modern grinding the work 
is ground on steady-rests whatever the 
size. What does he mean? 
St. Louis, Mo. C. H. Norton. 
[As to this last-mentioned point, we 
should judge that Mr. Henry meant too 


poser 
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long for the machine; otherwise we do not 


see how there could be an overhanging end 


of the shaft supported in rests.—Ed.] 
Inside Gage and Depth Gage. 
Editor American Machinist: 
The enclosed sketches show a pair of 
useful and inexpensive tools. Fig. 1 is an 


adjustable inside gage for work under 12 
fi 


inches, and will be found useful in 


very 


connection with the large micrometers and 











graduated feed screws in use now 
The body is 3¢-inch brass tubing, of 
such gage that 5-16 inch drill rod just 
ie i? 
SEE ~~ 

J a t 
1, } LU 
1 Va 
FIG. I, INSIDE GAGE. 


slides freely in the hole. c is a hard steel 
end forced in, and b is 5-16 inch drill rod 
with hard end, the back end of which is 
sawed through twice and slightly spread; 
this, with end of a closed together at the 
saw With 
this gage the hole can be measured while 
yet on the safe side, then the micrometer 
will tell the size of hole and it is up to the 
cross-feed index then to get useful. 


scarfs, makes a firm tension. 


small gage, with body of 
commercial key the hole length- 
wise being drilled nearly through and fin- 


Fig. 2 is a 


stock, 


ished with half-round square-end reamer. 
fitted 
freely to this hole and clamped firmly back 


The piece carrying knurled nut is 





DEPTH GAGE 


small size 


b. The tension 


to drill the holes for a 
drill 
justed 


1 
} 
I 


cross 
a and is ad- 
a sliding fit or locked firmly 


Wire may be used in 


rod at 
for 
xy the knurled nut. 
either hole and 
can be used in the end for reaching around 


changed instantly, and 
where the ordinary gage is useless. 
W. H. SAwTELt. 





Queer Behavior of Celluloid Triangles, Etc. 
Editor American Machinist: 

Perhaps some of your readers belonging 
“drafting fraternity” been 
troubled more or the “sweating” 
of transparent celluloid triangles. A case 
of drawing instruments has recently been 
badly 


Several triangles were left lying on top 


tO 1e lave 
to tl l 


less by 


damaged for me by this ‘‘freak.”’ 


of some instruments in a tray for over a 
The room was dry, the instru- 
ments enclosed in a desk drawer. When 
they were again wanted their steel parts 
were found so badly rusted that they had 
to be thoroughly cleaned and polished be- 
But those in the same 


month. 


fore being used. 
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tray not immediately beneath the triangles 
were hardly affected except in a very few 
spots. 

A fine section liner having a 
base, nickel-plated steel rod and a cellu- 
loid blade was also ruined, altho in a tight 
case by itself, the blade being turned back 
over the metallic parts. The nickel plate 
had been loosened in several spots which 


bronze 


had rusted; the steel rod, being very close 
to the blade, was deeply pitted with rust, 
while the bronze base was covered with a 
blood-red oxide (?) on the upper side, 
which held to the metal most tenaciously 
The atmosphere was not particularly damp 
at any time, but small drops of moisture 
would stand out on the metallic parts 
directly beneath the blade, the latter being 
perfectly dry. Even when these parts were 
wiped dry and the instrument replaced in 
the case these drops would again appear 
in two or three days. These phenomena 
noticed on 
instruments 


having been 
the 


not 
occasions 


were new, 


several since 
were purchased. 

The following expedient was then tried 
and adopted, which has, so far at least, 
prevented a recurrence of the trouble, but 
has been on trial for only about five weeks. 
Appearances would indicate that it will 
effect a permanent cure. 

Two sheets of blotting paper were cut 
the size of the tray and two the size of 
the These were then 
bound on manila paper 
so as to form a flat bag. Inside this bag 
placed unslacked lime, 
forming a layer about 1-16 inch thick and 
the open end sealed, the sealing preventing 
the loose scattering about the 
trays. The were laid upon 
these pads and the triangles placed in their 
original positions. The fact that the pres 
ence of a drying agent prevents the depo 
would warrant one in 


section liner box. 


three sides with 


was powdered, 


powder 
instruments 


sition of moisture 
believing that this moisture was condensed 
from the atmosphere, but the difficulty is 
to determine what role the celluloid plays 
in the matter. 

Another change that is taking place in 
some very fine, large celluloid angles is 
equally puzzling. These angles are about 
three years old, are used only occasionally 
and lie flat in a drawer on some manila 
paper, being covered with same. About a 
year ago white spots began to appear in 
two of the largest, a 14-inch 45° and a 20- 
inch 30°x60°. These spots seemed to have 
no origin, but are gradually growing white, 
quite noticeably on the yellow background 
of the celluloid. A short time ago cracks 
began to develop, possessing star-like out- 
lines, in the center of the white spots, and 
in a month the points of these star-like 
fractures were radiating in every direc- 
tion: two weeks later the angles literally 
fell to pieces, the 14-inch breaking into 
pieces and the into two 

That an internal strain existed in 


four 20-inch 
pieces. 
the material was evidenced by the fact that 
after the first break in the 14-inch angle 


the adjoining edges stood apart about 3-32 
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inch. A 24-inch straight-edge 2 inches 
wide is also cracking now about 3% inch 
long and at a right angle to the working 


edge. 
In another instance a 
has chipped out of the center of a 


button-shaped 
piece 


curve, leaving a cup-shaped depression 
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used we have never regretted the outlay 


We formerly “jigged’’ the gray-iron cam 
W.in the lathe by hand with a boring toc 

and it is astonishing what a difference it 
the result there is by this trifle of expense 
The cams are of different sizes i the bore 
and diameter, and they have to run pet 
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A CAM 


about % inch in diameter and 1-16 inch 
deep. 

Another freak that this 
played has resulted in the ruin of a 36- 
inch T-square. The blade is %-inch ma- 
hogany, edged on both edges with a cellu- 


These strips 


material has 


loid strip about ¥% inch wide. 
have been contracting for some time (first 
noticed a year ago) and have now torn the 
wood of the blade for about 18 inches 
from the head on the working edge, and a 
similar distance on the opposite edge and 
The glue held but the wood is split 
The trans- 


end. 
in a strip about % inch wide. 
parent edge is fully % inch shorter than 
the the 
remaining attached portions has resulted 


the blade and strain exerted by 


in bending the blade edgewise. 


It would be very interesting to hear 
from others that may have had similar 
difficulties with these ‘‘pets,” and what 


methods, if any, they adopted to correct 
the faults. 


I have never known to 


use 


Triangles in constant daily 


act in the manner 


described R. G. GrRISwWOLI 


A Cam Milling Attachment. 
Editor American Machinist: 





An unexpected big order came in one day 
for printing presses to be ready for ship 
ment at a certain time, and without suffi 
cient modern tools to make them rapidly 
It was suggested for us to build a few at- 
tachments rather than to buy machinery, 
as an order of this kind probably would 
never come again. We at first thought the 
arrangement here shown rather expensive 
to build, but been built and 


since it has 





MILLING 


ATTACH MENT. 


We had the ang 


ers first placed above the lathe, but found 


fectly true with the hole 


them inconvenient and in the way, and as 
} 


¢ 


there happened to be plenty of room 
hind the lathe, this proved very 


Satisrac 


tory, placing the hangers central or, in 
other words, at the same hight as the lathe 
spindle 

The assembled attachment is show1 


plan. One point of advantage that will b 
noticed is that it was unnecessary to chang 
the construction of the lathe in any respect 


There was not even a hole drilled or a1 


alteration made that would in anv w 


impair the efficiency of the lath 


The face-plate is made in three different 
pieces, each of machinery steel. Part 
bored and threaded to fit the end of t 
spindle, with tw oles on the de to 
a spanner wrench, and it 1s extended 
a little wav over the co I 1 ( t 
stronger and also to provide room for the 
revolving face-plate d \ ring « t 
nally threaded to fit d ( { 
shoulder securely with a spanner wret 
[To make this more secure from getting 

S¢ wl le oper ! mn 
SCTEWS Ce vere rte | I Oiving 
ring d has a turning f the sides and 
the bottom, with T-slot milled 
back to fit the s¢ \ This gives 1 n 
i.djustment for different es of can 
required The screw f has 


turned on 


straight part 


the end of the rod hk with a turning fit 
when the nut crewed up to the shou 
der. The other end of / fits the 5-incl 
throw crank on shaft 
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Making a Gasoline Engine Cylinder 
icditor American Machinist : 
While a few makes of gas and gasoline 


air-cooled, the majority of 


them are water- or mixture-cooled, and 


he eylinder here shown 1s no exception, 


the brass water jacket 1s not shown 


\s these cylinders (there are 


four in the engine) are & inches bore by 


o inches stroke, and are to have at least 
O pounds compression per square inch, 
giving an explosion pressure of 350 

joo pounds per square inch, and with 
vlinder walls a trifle thinner than it 1s 
safe to have them, it will be seen that 


mistake in the qual tv of 


( rou used or in the manner of casting, 


was at just this point that further 
gress was for a time arrested 
\s tl hop had no foundry of 1 wn 
ere ob] red tt oct muir vg ron i 
it} ( | } 
A», H 
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consult 


rest results are to be obtained by 


in charge of the foundry be 


fore making a pattern which may be 


ng the man 


out of 


the ordinary: so taking the drawing | 


made my molder friend a call. I showed 


how he 
the 
‘Top 


him the drawing and asked him 


wanted to mold the pattern and place 
core and, after looking at it, said 


1, which 


AB 


end up.” This is as shown in Fig 


is a vertical cross-section on line 
Fig. 4 
\s [ had previously made up my mind 


cast top end 


that those cylinders must be 


down, I promptly rebelled at his way of 
molding, and called his attention to the 
fact that the top end was to be the ex 
plosion end and that if molded top end up 
the dirt and blow holes would all be at the 
top, allowing leaks and making a weak 
casting, all of which he admitted: but he 


AMERICAN MACHINIST 
could not mold it top end down and place 
the core 

As this particular foundry has for several 
vears been turning out gasoline cylinder 
a special cylinder mixture 


castings, using 


that gave inch-square test bars a tensile 


strength of 23,000 pounds per square inch, 


and as the cylinder walls were to be so 
thin I could not afford to go elsewhere 
and get iron that would test as low as 
13,000 pounds per square inch and where 
on the record only one bar out of six 


tested to 18,000 pounds, altho the designer 


had recommended this particular foundry 


the best place to get 


cylinder castings 








While the foundryman recognized my 
contention for castings strong and sound, 
he still demanded a pattern that could be 
got out of the sand, and that the core 

ud b pl iperly place 1 ind held, and as 

had no feeling for tl pattern I offered 
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MIODE O} ASTING A GA ) NE EN¢ NE CYLINDER 
to quarter t, slice make it in sections 
of any shape, suggested to him to roll the 
flask over, to use a skim gate or a horn 
gate, to flow a lot of iron out at the top, 


rise! Wi 


ind ah lf, 


or put ona sparred in this way 


for two hours during which 
the adoption of all the 


had 


Suggest aa 


suggested 


that I 


time | 


foundry kinks ever seen oT 
heard of, 


be tried; 


and even few new 


ones to but it was of no avail, 


his only answer was “no.”’. He didn’t seem 


to care whether he got the job or not 


I was nearly ready for dinner, but deter 


mined to return and renew the assault 


on his stronghold, when, turning the draw 
the 
time, a different parting not only in the 


ing upside down for “eleventeenth”’ 


pattern but in the sand and also the core 
was suggested \t first the foundryman 
offered two or three objections, but finally 
a couple of changes he ac 


with minor 
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knowledged the job could be done as | 
wished, top end down 
settled the 
foundryman and his foreman, | took the 


Having questiot 
there | 
the 
idea of the 


drawing to the patternmaker, and 


had 


patternmaker to catch on to the 


some more difficulty in getting 


top of the cylinder and the inlet and outlet 
} 


| would look, 


cavity and how the core-box 
and not until I took a round piece of wood 


ind whittled an approximate shape of the 
job started 


maker was 


cylinder top did I really get th 
It is possible that the patter: 


I 


not after all so very slow at understanding 


the drawing when three draftsmen were 
unable to come to an agreement as to just 
how the cylinder casting w d lo 
\s before stated, Fig I a vertic 
cross-section of the cylinder on line AB 
of Fig. 4. Fig. 3 also 1 ertical cros 
ction on Jin 1B oof Fig. 4 t 
Coy 
} ( | 
‘ 
1 
{ 
| | 
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} 
shows the core inside of the casting, a 
looked at in this way it 1s not difhcult t 
see how the core box would look on the 
inside. Looking at Fig. 3 as a pattern, the 
core prints are represented by 4 BCD 


The core print 4 is loose and is molded 1n 


the cope. Core print B and the bottom 
halves of prints C and DP are all as one 
piece, the parting being along the lines 
IE: FG. All below the line / G 1s in the 
flask. The top half of print C and boss H 


are fast as one piece, but are loose on the 
pattern, the parting being at J EF. The lin 
K G is the parting line for the print and 


boss DJ, the pattern from the line EG to 
the top of the casting being in t 
A and B, see 


into four loose pieces and were pinned on 


The rings Fig. 2, were cut 


by small brads. Fig. 2 is an elevation and 
shows the shape of the cylinder looking 
from 4 to B, Fig. 4 
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rhe pattern is rammed up in the sand dorse all of your editorial at page 470. phonet xpre pecially in 
is far as the top of the bottom ring, at} While not a special pleader for spelling the United States, to the wise adoption of 


which point the molder will dig into the reform, as laid down by or 





gan i 9 
sand and pull out the nails that hold the has ever been a pleasure to me to note tl In evidence that t rag ing 
ring in place, then fill in with sand to the — progress f rational spelling, however 9 not t the Standard 
top of the top ring and dig down and slowly progress may be mad re 1) c 
remove the nails from the top ring and ibout ten years ago. writing “gau; ; ate Reiindaa ~ a c 
then finish ramming the cheek and cop without the ul vhet lictat ‘ 
The cope is now lifted off and the print rected me somewhat decided] fe. duis oe , , ’ oh. 
; taken off of the patter Under it ts is a subordinate. in wt . , 
i rapping plate and, as the pattern g was. of course i ae 
st at the op, it 1s draw I the he wished, and y |b ‘ \\ () ul 
Che molder now reaches in and draws out ire quite powerles - f 
r 1 + y 
yt he sand e pieces ot ng | 1 prefera . ; 7 , 
cheek I fted ott | 1 ( < evervone 
" T) r dra ’ } ] 
and | a I Whi ¢ I ( ISK | lecide 1! 
re is then p iced, the cl ind 1D I e oott 
p m and the whole « nped ready f ; ems 
he hot stuff lis the t ‘ : 
) top end d ‘Ah 
\\ ine ( y 
Phese cy lers were d 
mntal bo ¢ machin eing | \ 
} Lv\ ste adv-rests Ol ( ( | ‘ re }? 
thoard « | f the o \ . 
a ed t g e | le ) ] i ” 
ie cylind S lt tail F . 
\ ‘ ro \\ 
1g Phe +1 ead f oray : 
\ th nset 1 teet] ] ‘ 
key and hel place by “ v 
\ fte t gl g g 
() 
er Was p | t L ne 
r ke ; thre 1 ‘ 1; 
» t () 
is ft fte 
ed ft ] ™ 
al 
1 ] un 
taken over ‘ ( f 
| ' . 
ind C, Fig \ f : ™ 
‘ 
boring mac ( ‘ 
) ‘ ) 
two hand ep t ) ) 
+ +1 =~ 
ws att ) 1 ( 
faced il ) | 
held 1 fix . 
prope ( f | = S 
\ 
igth of t cle ie 
(,; s \ 
The Pi Triangle. 
Editor Ame in M 
The letter I \l | ) )37 
ne that about twelve vo | me 
n identically similar ol, ie 
Pass 1 page O4 Nove SO2 ) P . ) 
which I send you und arate \ 
Chi I g led “Cox Pi Triangl . l y f Macl ! 
nis tt ( called ‘ ing \ | ‘ur . Mac nquiry tor Machinery. 
was copyrighted and was then mad Ga eae X \ 
‘ exponent | a 


black rubber and sold by Keuftfel & Esser +t hold 


Company, in two. sizes, namely 7 and 10 
. / g () ) 
inches, and can, I presume, still | , 
- 4 \ 
tained from them. It 1s inconceivabl : P .) 
1 patent could be had for this devices 
Commit Ve ( ) \ ] 
We. Cox 
pelling Iver 


The Simplification of Words. : ne S 
Editor American Machinist eae eae mee rae 
I have read the article in the AMERICAN baal ' wwplied to at 


MacHINist on “The Simplificatior rf ae \mer fit de w 


Words,” with a quotation from Brander ee ee ee — 
Matthews, “that there 1s no standard of ¥ Standard =D . wa 
spelling in English, and that usage has MUCH to forward the cle tou \Mi riginat sucl & | 
alwavs been shifting.”’ \N MACHINI c nial } \1 

One of my duties has been to write let of the word dratt Vraught is the earliet nd ' ! ! | N 
ters relating to, and cde criptions of, mx pelling, but the end | ( ing v t \ 


chanical matters, and I can heartily en toward shorter torms and ‘re exact \ 
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Independent Planer Housing in Action. 
At page 568 we illustrated and described 


two forms of independent housings as 


made to be connection with 


operated in 


the Gray planers, one of these being 


vertical planing and the other for horizon- 


tal planing, both provided with automatic 


feeds 

We illustrate herewith one of these in 
dependent housings in action, its work in 
this case being the replaning of a die-seat 
of a large punching machine frame. This 
frame is 8 feet high, 5 feet wide and 
weighs 8 tons. This work was done upon 
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Echoes From the Oil Country—Opinions and 
the Stop Watch. 

Next to having someone agree with m¢ 
the 


with 


comes pleasure of having someone 


Indeed I 


think there is more pleasure in the latter. 


me sometimes 


dis igre 


If his taking the view shows me 
rat | 
opportunity of hiding my ignorance in the 
while if I 

the chance to get back at him 


Mr. Harrington 


opposite 


tl am wrong, it at least gives me the 


future; think he is wrong, it 


PIVeS 


me 
I am glad to know that 


Emerson has been following me more or 


less closely, and I am not surprised that 

















INDI 


PEN DI 


t 42x42”-widened-to-54” Gray planer, which 


planer is driven by the motor seen in the 


background, mounted on top of the hous 
Phe 


enough how a 


illustration indicates clearty 


Ings 
iob of this charcter is done 


in efficient manner, tho ordinarily it 


1 


would take either a much larger planer or 


would be done at a very great disadvan- 
tage 


Phe 


will make at its 


Wellman-Seaver-Morgan Company 
\kron (Ohio) plant dis 


appearing gun carriages for the govern 


value of $250,000 


ment to the 


\NER 


he has found something wherein our ideas 


did not exactly coincide now, 


I do not think he has said just what he 
intended to in his article, “Savings with 
High-Speed Steel.” I mean just in the 
beginning Near the start-off he says 


‘Opinions are worthless.” Right here | 
h 


flag him, as I think he 1s off the 


track \n 


Want to 


“opinion’—a real simon-pure 


article, one worth having, like you pay a 
lawyer good money for and then don't 
follow, because your “opinion” does not 
agree with it—is the judgment of the 


mind. If there isn’t any mind you must 
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not expect much of an opinion, and if a 


good mind is without information on 


any 


the subject, you must not look for a valu- 


able opinion on that subject 


As I view it, opinion is the view we 
of thing 


have developed to the 


get in our minds before they 


place where they 


are known, and it would most certainly 
be foolish to try to substitute opinion for 
knowledge where knowledge can be used 


There is a saying that I used to 
the Dutch,” 


instead. 


hear among ‘Pennsylvania 


and while not as elegant as it might have 


been, it was quite expressive, and it ran 
this way: “If your foresight was as good 
as your ‘hindsight what a smart fellow 
you would be!” While iying is 
true enough, I never understood it to be 
intended as any reflection on the neces- 
sity of making the very best use possible 


of f rresight 


[ have an opinion that Mr. Emerson 


had an opinion about the ngs, or lack 
of savings of high-speed steels before he 

tl top-watch, 
that 1s 


himself than his opin 


went to the expense of 


etc., and if a man has anything 


more valuable to 


ions, it is not in the line of unaccom 


plished possibilities 


There is just another point where my 


friend and I seem to differ (I have never 
met Mr but I 


know we will be friends when we do meet) 


Emerson personally yet, 


and that is in our estimate of the value of 
what others think. Before I got the opin 
others, I 
stirred them up on the subject, so that I 
did think; 
while it may not especially interest some 
that thinking 


ion from these foremen and 


really believe that they and 


to know what they thought, 


may be valuable. I do not know that I 
deserve any credit for starting thought; 
but if disgust at the thoughts and the 


opinions of others gets some capable per 
he will 
benefit 


where 
the 


ved some good 


son stirred up to the point 


nvestigate and then give us 


of his discoveries, it has ser 


purpose after all. It might be as well to 


} 


ve sure when one 1s getting thoughts from 


others, to get ople who are 


good thinkers, just the same as we select 


good workmen to do other kinds of things 


tor us 
I find that observations with a_ stop 
vatch are not altogether the simple and 


erfect things that might be supposed. I 
| | 


been doing a little work in that line 
Not be 


man, I was not much acquainted with the 
but last 


have 


myself ing much of a 


sporting 


actions of a winter 


New 


mechanical 


stop-watch, 
York, in 


friend | 


when in company with a 


went into a_ place 
where such things are kept 


We 


ing, as we had begun t 


each wanted one for dissect 


time 
realize that it was 
hard to know the accurate 
We 


from a 


time on 


cutting 
iob 


found that a stop-watch 


of the 


any 
thumb 
At the 
the 


very 


would start pressure 
and stop with the next pressure 
third 


original 


pressure it would fly back to 


starting point It was a 


good arrangement for timing racehorses, 
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but for most jobs in a shop it was little building gas engines. Most of the cutting SS pp p 
f any, better than a common watch and a_ times are short, and the amount of mate few minutes 


pencil and paper We wanted watches rial to be removed is as small as can I per ' { { 


that would start and stop and start again sately be allowed Il believe that our re men 1 { 1 ne a prot 
and stop, and so on indefinitely, just as sults will compare favorably with others reeds and feeds | very mole pt 
he cutting started and stoppe O ell the s ‘ e of worl P ngsid f : 

ig our wants, the experts of the estal | do not suppose the readers of the the » of st g that 

shment were consulted, and we were in \MERICAN MACHINIST care to build or were don 

formed that there was nothing of the kind rebuild stop-watches for themselves, but as possibl 

made in watches, but that the cas! f they will show that they want the im \fter being 

register people might be able to furnis proved article I do not doubt that some. o] gene! 
is with something that would help us out nterprising firm will have an advertise that f ffer 
I began to think tl the people w ent inserted showing that it is ready to Wifi 

vere using stop-watches might not be g t ipply wants at a reasonable price 
ting the quintessence t pertect SUC f the st p-wat is can be \\ () . 
their timing either, « else they ew dily n \ clearly demonstrate the 
something about using them that I did ue of having things handy for the men. The Strength of the Framework That Supports 

;, : : ; : 


not ‘ ms grinder might mean as much the Cascades at St. Louis 


We re 1 t R rd | 





¢ opit a Ps iri . ec n . d ng é ( venice it ie ve) a might a o : \ 
t what ev thoug ho that w il] I nd Vor much more than ev 
iS % Se ] 
ry Ve tor cf | og ston tel ( t Phe | \ ) demonstratior , 
, ° , : ‘ ‘ " \ ( ‘ 
nd after fussing wit e tin ; makes possib that of showing 
g f . f 
the plainest kind of jo I became disgus t man that the differences of accon 
vit] nd went f nd whe ° piishmen ety el ( ren ca ed « 
' ' { 
expert watchmake1 He told me that he much by their difference in power to rut 
i il ( ( 
ad neve! heard ol sucl i watcl 1S I their machi : t high speeds and to carry P 
wanted and did not think they were mad irse feeds in their power to arrange ; 
! a. ; Le { 
however, he rebuilt that one and now I t movements in such a way that eV . 
: ; , tv 00.000 i if 
ive a watch that will start at a toucl re made with certainty, and i1 e quick 
irt at a ich, ver 1 ( Y 
stop when desired, start from the stopping St Way 
, : : 1 ‘ : ; three centrifugal | ) f 230.000 ga 
point, and start and stop as often as the fhe man who can and does do this can : 
‘ 1) ( T\ { { 1 \ | \ { 
}oOD May require At the finish it shows casily Keep ane id of the crowd nd still 
‘ , ch ( er ( ¢ O00 
o 7 . t ; } wWTT } ) 7 ? } 
the sum of all the cutting time, no matter "Ot have to hurry, but he must have an | —— 
: ‘ ? lorse-powel Irive 
how often it has been started and stopped pinion o1 he subje ind == he nust he Sener ate ‘ j rving 


It is only necessary t press the button ink 1 ; ‘ 
; ; itton ; — ' cade fountait ind vel 
when the tool starts to cutting. and t Foremen have been blamed for showing . : : I 
press it again when the tool stops cutting, Partiality when they did not, just becausé ar 
: m 2 position tied e framev 


inderstood how mu 4 


12 
- 


and repeat these operations as often as the ‘1S! 
iob being observed requires. When thru ©f a factor in getting out work rapidly aT ' f 


with the job, and ready to start with an the certainly planned movement is. I am 1 all the { | 


other one, a touch in the right place sets Pleased that the judicious use of the stop a +I ving t int th 
capable ( cari ie I \ 
the hands to zero ready for the next jol vatch is likely to give credit where it is a langer what a 
My first experiences with the stop-watch ‘ue, and to show that the willingness that My ( rl I | Fost the chet 
led me to think that where it was hard t finds expre " saving time on the | | t 


get an accurate opinion of the time used movements ust as valuable as that which ; , ; 





n cutting alone it was also hard to ge finds expre n running at the highest | ' 
the real rie v the us f wat 11 , , As it the “lioht ‘ ‘ 
with tl rebuilt one it was quite Sy ine machinist ft, sn willl tine wetiie : | 

On one job of planing a set of small g that he is not doing. We all like . 

rasses on a shaper T found th f ce the wheels go ‘round, and wher : 
tot il time t 6 minut ‘ itting tin in ’ eats , ; : ) 
Was 2 minut nd 57 second As thi it «ee : , f ; : , 
cluded working on the flanges and going fied than when he eems t ve taking ‘ a — 

ver four sides and having them come t things ea A 9 sector of tin aia . | 
a snap gage t can be understood that Ol ne + bh : citi . oat | 
there were the IIe ehbor ) 1 of i tes ng 1 t the man d do ; P 
startings and pping On anoth« tt e tha doing witl ny trou . 

b, it was lathe work; it took 3 minute mit the uble with it is that we are 

ind 10 seconds to do the pie ind of tl pick the wrong ! he stop , P , 
45 seconds w ea ae Rete ‘ ; se mpeg 
eleven tit f cuttine fx, ff, ‘ ; ra tiie ae a , 
tools were used gin wit 1 educate him to the point 

The result tf mv opsery s es . oh een — ' a i 3 | 

strengthen my faith in the opinions of on eee P Ae me . : | ms 
a thinking man. for I have found that the ‘pering eases his mind just as much as six peace or ke staeld ‘ 
estimates of time given to me by the men tin to where he knows that he has - that it ' 
have been very clos Of course ther tightened s tail center right wit it trv noi 





were men who had never thought of the ng again: to where he does not have te 


matter and did not have an idea on the try two peeds and three different feeds \1 eT f ctor ftine re ret te 
subject that was worth calling an opinio1 n the first six or seven inches of the cut. have held a meeting at Fror N. } 


Mv observations have beet ' P , nd then trv then ll] over gait f the lily 26 
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Water Meters. 
The subject of water meters is receiving 


renewed attention now and the consensus 


of the most intelligent opinion on the sub 


ject is to the effect that each consumer of 
water, whether supplied by a municipal 
or privately owned plant, should have his 


water measured by a meter and should 


he 


seem 


pay what water and no 


Che 


me-sided on this question, and 


for uses more 
practically all 


arguments to be 


experience 


sustains them. In the absence of meters 
he rates are fixed to secure payment f 

the amount of water that experience shows 
W I] on the iverage be us ra 1 i se ot 


i given size or having water nnections 
7a given ch ict l to o nl 
eT \s the consumer then has to pay the 
same amount whether he ctuall u 
much or little water there is absolutely no 
pecumiary incentive to care in its use am 
iS a pecumiary incentive ts lutely 
mly one that 1s operative witl good 
many individuals much wate wasted, 
not only by careless handling f fauce 

but by neglect of leaky fixtur r 

lowing water to run continuously to avoid 

tre Ing Of pip at ought » be protected 
and by other methods and_ practis¢ 

numerous t mention Phis make hie 
careful man with some conscience pay for 

thre water wasted by the nat posses 2 

the opposite characteristics, and it ha ip 

pened repeatedly it meters have d 

tWa\ with the npending at \ 

enlarging city Ww r wo 1) t | 
can be done without putting the rate 

l gh. and fact most consumers fit 
eir water bills reduced, but tl man wh 

no attention to avoiding wast 

Wate rives tl matter 1 ttemti 

ithe paving lew \ ) I I ( 

t Phat s where ar rmnen tl 
sider ite 11S¢ nal TT municip + 
nye ! As a latte of elen \ 
istice, Or of rig and wrong Ct 
manded and their ‘ very 

xpedient as well 

A British Visitor on American Shops. 
\n interesting article signed by G. Croy 


don Marks appears moa recent tsswue of 


The Practical Enginees London Phe 
writer was one of the British visitors wh 


attended the meetings of the mechanical 


Chica who 


go, and 


oppor 
the 


cngineermg societies at 


uso ft 


ook advantage of the othet 


unities of information, especially Visit 


ing of various shops 
to 


It is not unpleasant 
; 
sritish 


us to find this observing | 


that 


engi 


neer saying the open inspection 


of 
works which was permitted “has done not 
a little toward encouraging our home engi 
neers t are not 


o believe that they by any 


means so laggard in modern methods as 
some of our non-technical contemporaries 


lead 


The writer suggests that “possibly 


would the ‘man in the street’ to be- 
lieve.” 
the difference in the methods of dissemi 
nating information thru the press in each 
country may, fo some degree, explain the 


somewhat strong condemnatory notes and 


as 
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warnings that we have become almost ac 
The 
are not so ready to announce the big or 
for “the 
offered orders that 
find 


customed to.” Sritish manufacturers 


ders they receive work and im- 


ernationally 


still 


portant it 


somehow or other manage to 
their way into our home works are 


ly chr 


scarce 


micled or known beyond the imme 


diate district in which the works happen 


to be situated.”” As to the motives which 


were most operative in drawing the visit 
irs who actually came upon the occasion 


of the meeting of the engineering societies, 








the writer says that ‘the desire for perfect 
friendliness and the manifestation of that 
thorough feeling of national good-will that 
exists” was probably the greatest incentive 
f all nd we re giad » concede that 
was the ( ot il] tor ill of us 
Speaking generally of the results of hi 
p obse ns he Wi i Say The 
verage American workshop 1s apparently 
no better equipped than its fellow in Eng 
land nd re ire worl Manchester, 
Newcast Birmingham, Leeds and other 
tow1 | \ ‘ompare favorably with 
vy of the works visited in America in the 
itt f modern tools and modern meth 
d The speed of th ls was in some 
( round ft ] ( in 1S n s¢ 
for similar wo \ ic, and there ap 
peared no mo ( feverish 
nr ty to \ | ‘ ) tire art Pf 
an | tl men, t eCXISts hie le id 
¢ firn f untry. Indeed, in many 
1) ] visiting memb vere some 
hat Dp d to no hat the adoption of 
speeds and independ d e for 
ge {t t »g la nany 
f the much-misunde od me worl 
Phe wi tes t eque f the 
r-ho \merica ips, not iny 
t g quicke ir bette ) is 1 alter 
ve method of lit y iga hand 
hvd ‘ we n shops 
foundries and other shop ving an illu 
tratio ft var on of method 
writer w nuch pleased to note that at 
Cineimnat} where high-speed work was 
1 progres hwasa nplished by tools 
made fron teel actually obtained from 
Sheftield Che writet vs finally that 
thre Visi while pt ductive f the very 
nd most cordial friendly relations, 
did not tle to encourage the visitors 


engineering 1S 


neglected 


The Accident to the ‘‘ St. Leuis”’ 


been mentioned elsewhere = in 


Has 
reading columns, also its cause 
temporary 


We 


by the crazy statements in the daily press 


repairs 


were first prompted to investigate 


If such an accident as the wrecking of the 
No. 2 
their 


high- and 


low-pressure cylinders, 


location bet forward on the star- 


ng 
board side, could be caused by the loosen- 
ing of a nut on one of the after cylinders, 
then are confident 


one paper has it, 


that 


we 


there would be few men found who 


would care to risk their lives in the engine 
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room A representative of this paper Some New Things The machine takes fla from 10x10 t 
called at the office of the American Line MOLDING MACHINE 14X22 inches It is made by the Aread 
ind endeavored to obtain a permit to view Che machine here shown is called the Manufacturing Company, Freeport, | 


the damaged engines and find out the modern” molding machin It can be 



































\ I \ 
cause, but he was gently but firmly turned used only with match plates and make r) ee 
lown mall light castings ihe match plates ar “ro , aig 
; p ! ! permitting \ 
\t first glance it would seem that the made and used in pairs, one plate to form =... 
mly reason for denying him the oppor a , os 
unity to see the disabled engines was that - : iho 
he company considered itself in) som 
measure responsible, or had something 
wished 1 hick 
Subseque nvestigation proved tha 
his was not the case, and it would hay 
een to the American Line’s best interests 
ve owed the fullest kind of an in 
stig in accident for vhich 
( lovment was int cast 
I \ l ( ve ) 1 CN ( 
\« s¢ tor ie ( ) \ 
id pub ( every. det | \ th 
plend f f engines vwoard 
St. Lo paired the damaged eng 
! WACK or twe lik 
is | y did g i iron 
mipe}4 Live nt mat 1 \ iD 
bs pa , ' 
\m 
The Moral Effect of a Machine 
\t page 642 we published te 
| The 3 ett i \l 
pre c ent of t » 
Ss ma serve V1 
1 Wi ( 1 res 
eIng e mor eft ec f t 
ine pon the workmen in the shop 
ter and more important than its effect 
~P Hos » supply « g set 
( mach i Vas put ) t ri 
stant comp f hard ting dl « 
ind made I nereased pt l i¢ 
NeCce-Wwol p hem, t g d ot 
eir hardne Since ‘ 
een in, however, it 1s we underst 
hat all complaints of hard castings w 
v referred to the machine and that tl 
machine will tell an absolutely true, impat 
il and re ible story the net resul ecIng 
that most of these complaints ire now 
seen to have been based upon imaginary 
difficulties, or had no foundation in fact 
ind there are few of them coming in 
Several labor unions, including the Ih 
ternational Association of Machinists, at 
tempted to have the American Line steam 
er “St. Louis” held here for repairs re 

















quired by the accident described elsewhere 


hic ice but faile 5 the ate : 

in this issue, but failed, as the steamer w FIG. 2. DRAWING THE PATTERNS MULTIPLE Dt CHM 
illowed to sail but is reported to have cat 

ried no passengers. The protest against her bottom board and the patterns are draw center nd ea f them drives t 
sailing was made ostensibly onthe groundof by reversing the lever The mold is then thers in row t right angles tothe fir 
her alleged unseaworthiness, tho of course left free on the sliding platform and by — row cir center re nches, in o1 
the real reason was that it was desired pulling forward the shorter lever the pla der 1 { f their gears t 


that the work of repairing the engine form is drawn out to a convenient position pass each other { run in oppo 
should be done here The International for the operator to finish and close the direction thus thirty right- and thirty 
Steamship Company, however, evidently mold and lift it off. Fig. 1 shows the oper left-hand dr re used to do the drilling 


preferred to have repairs made on the ator turning the revolving table, Fig. 2.0 With th d ot a graduated dial on 
other side—presumably because they will shows the operation of drawing the pattern cross-screw and a table having its adjust 


cost less and Fig. 3 shows the closing of the mold ment at right angl the radial arm 
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ny number of holes can be drilled with gears are of heavy pitch and wide face, The cross-feed hand-wheel is arranged to 
accuracy down t ;-Inch center distances well protected from dust and chips [he operate both rests by means of telescoping 
Chis device is manufactured by the Mueller tail spindle is extra large and is secured screws and a clutch at both ends of the 
Machine Tool Company, Cincinnati, Ohio. by a pair of plug clamps fitting the under hand-wheel hub, so that engaging the 


HIGH-SPEED LATHE side of the spindle designed to avoid clutch on the outside allows operating the 
; throwing it out cf line in clamping. The back rest and engaging the clutch on the 
as been designe . = , . - a 
' , , bed is mounted in an oil pan with a tank inside operates the frort rest. The cross 
































obi f taking advantage of the high 
speeds and coarse feeds possible with 260 210 r¢ 4 141 
by ‘. 3 : . . = T7051 . 
high-sp ed stec The headstock of this | ‘ Ke) tions per Minute 
lathe is entirely enclosed, all gears ars 
keved to the shafts and the shafts revolvc Go0 Ly : il 
ee es a GeavRange D - 
self-oiling boxes. The spindle has four » } 
geared changes of speed for each belt o: , = ” 
990 |S 93 
| = = 
| iy - 4s 
j 159 oa Gear Rate ( = eis 
£1 G2 
nD es + - - = 
r a . =4 51 
= G Rat a ped 44 
200 t= - - --4 -- =| = 
— - - - - 23 
t. bs 
ie | 
- Gear Rat \ == ,~ 
109 8 —= — 
“ 
| - aie Diaineter of Work 
] 4 } : > G ri be! j 10 ll 12 Ls lt lo 16 li Is 19 20 
ir I FRONT BEARING OF SPINDLE WITH Ame Machinist 
OILING DEVICE FIG. 4 SPEED RANGES 
motor speed by sliding gears, changed by from which the lubricant is pumped to slide screws are covered to protect them 


a hand-wheel at the front of the lathe, be delivered in a stream on to the cutting from chips The follower rest is very 
Fig. @ The drive is by a single pulley, tools. The carriage is gibbed to the bed heavy and bolts to the carriage wings 
for a wide belt, mounted on the first gear at the front, back and between the shears front and back; is provided’ with 


shaft at the end of the headstock. The and is provided with a gutter running three long, heavily braced jaws with 


spindle is of crucible steel with a large around both back and front wings for nurled knob screw adjustment which elim 


hole thru its entire length and has three carrying off the cutting lubricant. The inmates the possibility of setting them 
bearings \n oil recess has been provided bridge of the carriage has a bearing upon down to the work too tightly, as is usually 
in the center of each bearing and fastened and against the inside edge of the front the case where a wrench must be used. 
to the spindle at such points is a ring shear, thereby shortening the length of The jaws extend out from the body of 


the rest to a point close to the cutting 
tool, Fig. 3 

















FIG. 2. TOOL RESTS FI FOLLOWI I 

hig. 1) in which are a number of small span and giving a bearing directly unde: The apron is double and provides bear 
buckets which dip up the oil and tlood the the cutting tool lool rests are mounted ings at both ends of all studs. No gears 
bearings Phe end thrust of the spindle on both the front and back of the carriage in the apron revolve on studs. They are 
s taken by a gray-iron collar keyed to so that in a heavy reduction the cut can keyed to the studs and the studs revolve 
the spindle; next to this is a bronze collar, be divided between two tools, a cross in bearings. The gears—with the excep 
next a hardened steel collar, and next to adjustment being provided on the front tion of the friction gears—are drop-forged 
this a bronze collar which bears against rest to facilitate setting the tools to work steel. The back plate of the apron is pro 
the housing of the head in unison (Fig. 2) This also allows a_ vided with a bearing surface which slides 


lhe free running gear shafts all run in’ roughing cut to be carried by one tool, upon a steel strip or ledge let into the 


~ 


long motor-type self-oiling bearings. The followed by a finishing cut with the other. front of the bed. This affords a support 
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upon the bed directly in line with the speeds secured are illustrated by the dia sp 
strains which might tend to separate the gram, Fig. 4, which shows the surfac g 
rack and pinion while under a heavy load. speeds obtainable at any diameter of work shaft. O 
Three changes of feed in either direction up to the full swing of the lath rl 
ire th ipron. Adjustable v« ' diam ° 
1utomat ips to the feed are provided t t face speeds in fe 
by means of stop he front of 9 ?, nts 
] ] ] 
1e 1 € a g WwW C rs may « id | l D < \ 
‘ 1 , 
sted ( ep cK W 1 accuracy r t ( ( ¢ 














i s]) ( { i \\ 
FIG. 5. THE COUNTERSH AFT provided for in t eadstock gear rang 
y] ie ‘ \ ‘ 
all the different lengths between shoulders one of the four gear ranges ( l speed Pe { ; indle { 
that may be required (Fig. 6) stock Che intersection of the diagonal the nu f speed vhich mav b 
This stop rod is also used for the con- line representing a spindle speed, with the cured 
troller rod in motor-driven tools and is vertical lines representing a desired diam \t tl peed how , peed d 


operated for that purpose by a hand-wheel eter will show-—reading at the left margin) gram the gears in the headstock of tl 


at the lower right-hand corner of the the surface speed obtained at the tool lathe will safely transmit from 17 to 24 


t | 
apron by means of spiral gears. The ro The countershaft is designed to deliver horse-power vit t verloadi ul 
tary motion of the rod operates the con three or six speeds with only one or two therefore carry t in medium or 
troller and does not affect the automatic belts to the line shaft, as the case mav be teel e¢ ] 12 9 pound f meta 




















FIG. O HIGH-SPEED LATHE 


stops, while a longitudinal movement acts It c 
| 


upon the clutch engaging the feed rod at para 
i 





the head of the lathe and in no way affects framework, one shaft receiving the power overload of 75 to 100 per cent. for a short 
the controller as a freely telescoping slip thru either one or two friction pulleys and time, a 10 horse-power motor will, as a 
joint is provided between the stop rod_ delivering it to the other shaft by means rule, cover the requirements unless. th 
and the controller. Belt driving is pro f either two or three pairs of gears oper athe is to be run continuously upon thx 
vided for by a countershaft with three or ated by friction clutches. This arrange- heaviest cuts the machine will handl 
more speeds to suit the requirements. ment -permits a combination of one belt Gear ratios from 2.73 to 1 to 48 to 1 


I 
With a three-speed countershaft, the and three gear changes, giving three swings over bed 203¢ inches, with 10-foot 








lO1O 
bed takes 56 inches between centers and 
weighs 6,500 pounds. This lathe is built 


by the Lodge & Shipley Machine Tool 
Company, Cincinnati, Ohio. 
rHE HEALD PISTON-RING GRINDER WITH 
AUTOMATIC. CROSS-FEED 
‘ tration, Fig. 1, shows a piston 
ring grinder fitted han automatic cros 
Teed The macl th hand cross feed 
fully deseribed page 434, and the 
t f thre present llustra mn I show 
t tomatic feed, the det t whi 
wh by Fig md w ) ead 
( Tar Phere is a d rh f 
ng and the tion of the trips .! 
i ole e spring abutting collar 
le spring mpressed, when tl 
Cl novennr f the s le reieas¢ It 
p and the spring media throw ( 
itch over and ‘ | nachine 
id vy the Heald Machine Company 
- inti OA 
| ecm lat ther Ss CONMSTIAUCTADL dig 
nation in Germany over the fact that the 
St. Louis Exposition authorities decline to 
pay the expelises of the Ge rman member 
of the various juries of awards It had 
heen sumed that these expenses would 
ly paid and, pon discovering that. the 


not be, bad ta 


We published 


hout a 


in item a few weeks ag 


Milwaukee court which had issued 


in imjunction forbidding certain concerns 


employing any others than members of a 
union. It seems this was based upon an 


egreement between the employers and the 
union and that the injunction was to sustain 
| employers wanted 


} ] + : 
\ higher ¢ 


which the 


the agreement 


had broken urt 


break o1 


© 








has decided that the agreement itself is 
null and void and has dissolved the in 
junction 

The oldest steam vessel in’ existence 


is said to be the “Norwich,” a side-wheel 
Hudson River towboat which has been in 
continuous service since 1836. The steeple 
type engine has a cylinder of 40 inches by 
10 feet 
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Foreign Markets for American Machinery. 
The preferential tariff agitation here has 


directed attention to the t amount of 


grea 
ignorance that prevails even among manu 
fa | 


Ives regarding trade mat 


ted 


thems 


the Un 


turers 


ters in Kingdom. Especially 
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wire for fencing should note that con- 
siderable quantities will be wanted in Ice 


ind. During the years 1905 to 1909 an 
nnual sum of nearly $30,000 will be de 
voted by the provincial treasury of that 
uuntry to granting loans for the purchas« 





Kidliiers + ¥ - 














FIG. I. HEALD PISTON RING GRINDER WITH AUTOMATIC CROSS-FEED 
are we ignorant of the extent to which of such wire for fencing farms Phe 
we suffer by foreigners taking contracts United States Consul at Copenhagen w | 
away from our home makers For in- know what specification has been decide 
stance, at a meeting of manufacturers and on 
engineers in London, the other day, one American sewing machines have i 
good sale in Turkey, and there is every 


OE 


er a) 


leeeeece 


























ig voveg fT 
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| ? imerican Machinis 
vA 
N 
FIG. 2. CROSS-FEED MECHANISM 

well-known business man stated that he prospect of the trade increasing, as ma 
had conversed or corresponded with many chines from the United States have the 
engineering firms in Britain, but no one preference among buyers. The total im 
had been able to give him the figures for ports from all sources amounted in 1903 
any year in regard to unsuccessful tenders to goo tons, of which more than two 
the respective number of times and re- thirds were American and the rest from 
spective percentage margin by which com England, Germany, Austria and France 
peting Continental and English manufactu- The machine which sold best—forming 8o 
rers took work for which he had quoted. per cent. of the total—is the hand ma 

American makers of galvanized barbed chine. The pedal machine is used only in 
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workshops; special models are also sup visable to send only the best class of v 
plied for tailors, saddlers, bootmakers, ete. ies t solid finish Ss repairing g yf 
Hand machines of German make, in a shops are to be found only in the larg st HH eft ar vas broken 
case, fetch from $9 to $16; pedal machines — towns Simplicity of construction an { ut ' eto w 
from $16 to $32; machines for tailors from quickness of repair are essential feature 
$22.50 to $54. It should be noted that the f any motor if quick an a ( 
(serman i! d n ch 11¢ can Tt I TIl¢ Ics | l a I s CS 
1 pedal machine, the pedals « g \ ( | 
thout $3.50. An American firm sells the great development 4 Manufacturers 
ordinary hand models at $22.50; more fit ndot rhe Kalt ec = 2s 
: F d 
ished ones at $32; m 11 for - i 
! ( ( TIC f Business Etficiency and Fan Motors ney “ 
$10.50 $54 | nb \ t | 
l 1 | +40 SSO, O ) | ‘ 
1, Pe ved fe , ' ' 
j XS, f p yg ( 
nat tes \\ Ag rf ( ‘ 
\"\ ( out ( g ( ( ' 
Belgrad Valjev from P , 
1 | , ) \ gr ¢ P n ' w I 
\\ \\ 
$00,000 Yr f 
ders ft p no 


In Bulg t ( 
1 © trade D t\ { PI | Ss | ~ \\ i 
ppop ~ vv Y ] ‘ 1 \ 
Wav service @ nt \ the 1 Cit ) lisp 
; ape : , | 1 S ‘ 
try, and the town itself is to be lighted by Nsideration Of the Tay tor as a Tuy S ‘ , | , , 
electricity Phe United States Consul a not unusu it we beheve it st { letroit, M 
Sofia would give deta as to conditions = far tron MMNOM to put im alongside ! Piano & Organ W 
of tender, etc.. or they can be had fro vpewriting ne of copying pr Union is nsidering ‘ i 
‘M. le Maire, Philippopolis,”’ nding r the telephone I nd powert 
$4.50 for sam geney tor expediting affairs and tor | Phe Empire Plow) Compat ! 
TY} 1 1 } AR Te — Pv % \ \ rt I | I “ 
The engineering and hardware ey XL Givi > Ch OTICE 
} ] ] } “ t 
tion at Liege, Belgium, in 1905, promises norm pit I COMPHSAME! ici tic I y ~ M 
to be worth attentior l nds I = I ; . UV xy & I ‘ ' Sand 
chinery in motion will be shown, also hig! this basis the sma ost of the fan and of s beet ned 
, 
speed and pneumatic tools, mining 1prte Tine ( \ re \ ! el le Asphia I’a , 
ments, et There is also to be an exhib irgin Oot profit t is perhaps late in t pan f New York « n Jersey City. No J 
tion of hydraulic machinery in Barcelor day to be t ng out the virtue nal B peee ai 
this winter open to foreign makers \s erit tf fan motor ut there rematn ilar © on a cere 
. 1 , } ‘ — —_ a — tai ft 9 . ding ug. KK M l 
Spain is a good market for this class of great many tices ds stuffy on SE 
“hin uv! 1] ¢ mM mto hich thev nneht b mtrodn ] vit! 
machinery, it would be we oO make \ ( nig ; ‘ ‘ vy add 1Oxde “ 
show there neontestable advantag Pile I ' ! bu t plat e Fyrberg Arms ¢ 
Makers of traction engines and motor Md Engines pany, Tlopkinton, Mas 
wagons will find a study of the Seuth Vo one W does office worl » New Bellevue, O., expects to hold a spe 
African market will repay them, as their York or in a similar climate and whose — tien August 9, to vote on bonding for a mun 
1 | 1 ‘+ tuated not ¢ get fry] ipal electric light plant 
use in that country is largely on the in ar sO tuated a ot to get a tu 
] , ] lyy . { rd ¢ +] +f The I Wolff Manufacturing Company. ¢ 
crease, a considerable quantity being want ipply of breeze can afford to do witho ! 
° P : .% , ize, Tl plumbers’ supplies las taken it 
1 . th acxt toy t nal» Ss Oo te ort 
ed for mining industry alone. Steam mo- le motor enable ¢ “ + aeeeenhe naw acumen 
tors will of course wavs « n grea enerers My ; a) a . . ' Bi has destroyed the plant of the Meta 
request, but the advantages of gas and otherwise make energetic WOrk IMpossiDle Shingle and Siding Compan Preston, On 
oil motors are generally recognized. and me The warehouse was saved 


there are many places where their employ Personal. The Midland Manufacturir Company 


lito uld Jil | ld ile ts, Tarkio, Mo., is iking ext 
ment is indispensable In many districts The edit would ke e addr f plemen lark I making exten 
1 ’ Ss : ae Improvements at its piant 
the Onty available water rapidly mcrus fla MI Ver 
1 } ’ } 1 . Phe plant i (;reasemersy nen \ 
ates, r ring the use of steam boilers Ya . acini 
tates, rendering the r I eam ‘ | | Du B ‘ ened f{ ‘ satiiel te "a Prin eos ne 
. ss ‘ : . ; 
undesirable Consequently this leaves a commissioners ‘ip of the National Meta Gomme: tee tee bee 
large margin for the use of gas or oil Prades Association recently, has beet pre The Idea Acetylene Gas Company intend 
motors The former are likely to be used sented with it handsome loving cup hy to build a plant at Yankton, S. D Tor 
in towns, as it would be difficult to obtain the members of the Administrative Cour manufacture of gas machines 
the gas in the country districts \ cor cil, as a token of their esteem and appre the Northwestern) Lumber Company 
Kau Claire Wis Is establishing 4 t h 


a 2 ; 
derab * amo ( gnorance revalls lati his sefT S 
siderable imount f ignorance preva ciation ot h ervice Inanufacturing plant at Stanley 


throughout South Africa regarding the us Wilfred ] 


s lMhompson, who was formerly The Vincennes (Ind.) Bridge Company is 
of gas and oil motors, largely due to the with the Westinghouse Machine Company starting to build an addition, 210x900 feet 
want of knowledge of the mechanism in at Pittsburg and later foreman of the tool he machinery has been secured 


such manufactures. It would repay any room of the Betts Machine Company, has Selz, Schwab & Co., Chicago, are planning 


‘ * . a to build a new shoe factory and have beet 

firm thinking of making a feature of the gone to Manchester, where he is engaged s ' : 
; I ; | , h W considering offers from different towns 

yas and o1l motor trade to spread a know! on turbine work with the British esting 

£ I - , ; . Phe Independent Milwaukee (Wis.) Brew 

ing Company will erect new buildings, in 

advertise their many advantages It President A. C Humphre vs. of Stevens cluding an engine-house, cooper shop, et« 


should be carefully noted that it is ad- Institute of Technology, was thrown from Vians have been drawn for a plant wl 


edge of the working of such motors and house Electric & Machine Company 








1Ol2 


silk 
erect at 


Michae J. Green, a 


Paterson, N. J., will Norwich, Conn 


Che 


rated by 


Royal Envelope 
Wm. R. Yeager et al., will probably 
equip a plant at South Allentown 


Company, incorpo 


buy and 


P 

| has caused a slight damage to the 
plat if the West Haven (Conn.) Manufa¢ 
turing Company, manufacturer of hacksaws, 
ot 

Uh mitra has been let for an additional 
sto to a building of the Seovill Manufac 
turing Company, brass goods, Waterbury, 
( n 

Che Spring River Power Company is dam 
ming the river at Lowell, Kan., for an elec 
t plant » supply power in the mining 
district 


Che Ritehie-Clarke 
Minn 


build a 


Company, 
folding 
Claire, 


Minneapolis, 


manufacturer of beds, may 


new plant at Eau Wis.. or 
elsewhere 
The Vaughn-Rood 


facturer of 


Machine Company, manu 


leather machinery, is getting out 


plans for the enlargement of its plant at 
Peabody, Mass 
The Red Jacket Manufacturing Company, 


thinks of 
additional to 


Davenport, Ia., erecting a 
and other 


its present plant 


pumps, 
new foundry shops 
The Joseph Schlitz Brewing Compnay, Mil 
Wis., will build a three-story, 62x64 
foot addition to the boiler plant, with smoke 
stack 365 feet high 

The 
Manufacturing 
Hlamilton 


waukee, 


roof of the Westinghouse Electric & 


(Company's new foundry at 


Ont., collapsed, and several work 


men were injured 

It appears that the Limestone Manufactur 
ing Company, Gaffney, S. C., does not expect 
to double its plant in the near future, as we 


stated in a late issue 

addition to 
Watch 
live 


for an 
National 
will be 


have been let 
the Elgin 

Kelgin, I) It 
S350.000., 


(ontracts 
the plant of Com 
puny at stories 


and cost 

Che 
building, to be 
for De 


high 
for a factory 
Willson 
Lros., manufac 


contract has been let 
erected on 
Mooy 
gasoline engines 
At Rock 
Mills 


Company 


avenue, 
Cleveland, © 
turers of 
ai, 5. € the 
Highland Park Manufacturing 
thinking of using electric power 


Chicora Cotton 
and 

are 
from the Catawba River plant 


Austin, Tomlinson & Webster Manufactur 
ing Company, manufacturer of wagons and 
springs, Jackson, Mich., proposes to reor 


ganize and to build a new plant 

Buildings 
half a million 
the plant 
Sioux City by 

The 
cago, 
intends to 


entailing an expense of about 
added to 


year at or near 


dollars will be 
being built 


Armour & Co., 


extra 
this 
of Chicago 
Webber-Costello-Fricke 
Ill., manufacturer of 
build a 
with power-house, at 


Company, Chi 


school supplies, 


four-story, 60x200-foot 


plant, Chicago Heights 


A 1,500-barrel cement factory will be built 


at Charlevoix, Mich., by the Standard Vort 
land Cement Company, of Detroit, at a cost 
of $450,000, Work will commence August 15 

The Carbondale ‘Ill.) Foundry & Machine 


establish a 
Carterville 
of mining machinery 
chinery 

It is Vincent, N. Y., that 
the (of Water 
town) is tearing down the old Burnham grist 

mill, preparatory to 
on the 

The York (VPa.) Manufacturing 
ice and refrigerating machinery, 
an addition to the malleable 
and change the location of its 
tern departments 


Company will plant about three 
for the manufacture 


and tools and other 


miles east of 


ma 


stated at 
Pentecost 


Cape 
Lumber Company 
erecting a power-house 
site 

Company, 
will build 
iron foundry 
tin and pat 


manufacturer of 


AMERICAN MACHINIST 


Ground is being broken at Monessen, [Pa 


for the new American seamless tube plant, 
the projectors of which are Pittsburg capi 
talists. The plant will cost in the neighbor 
hood of $500,000. 


Armour & Co., Chicago, IIL, will 
a building to take the place of 


burned factory 


construct 
their recently 
in the stock yards The 


soap 


new structure will be fireproof, six stories 
high, 306x125 feet. 
W. I. Wellman, of Huntsville, Ala., has 


interested a party of New York capitalists in 


the establishment at Huntsville of a plant to 


convert waste from local cotton mills into 
rope and other products 

Work is about to be commenced on a new 
woolen mill at Abbott Village, Me It is to 
be erected by an interest of Charles C. Emer- 
son and others, of Bangor, and will be double 
the size of the one burned 

The Seott & Oliver Manufacturing Com 
pany, Knoxville, Tenn., is pushing to comple 


tion one of the largest foundry and machine 
shop plants in the South. It intends to bia 
on work for the Panama canal 

Application has been made by the Amer- 


ican Oak Leather Company, Cincinnati, O., 
for a permit to erect a seven-story concrete 
factory on Flint street, between Dalton and 
McLean streets, at a cost of $100,000 

John Peck, Sterling, Ill, planing miller, 
has closed an $85,000 contract with the 
government for rifle stocks, and was expect 
ing an order from the Winchester people. He 
intends to build a new plant, doubling his 


capacity 

The Pittsfield (Mass.) Spark Coil Company 
is in receipt of large orders almost daily, and 
is accordingly enlarging its plant 
as conditions permit. It 


as rapidly 
is possible that the 


concern will occupy more roomy quarters be 
fore long. 


The De Kalb Cotton Mill, of Camden, 8S. C 


will be remodeled and put in operation, and 
probably considerable machinery’ will be 
added. The Wateree Manufacturing Company 
has been formed to take over and continue 
the plant 


beet 
district 


erection of a 
Man., 


the 
Calgary, 


involving 
the 


A project 


sugar factory in 


has been submitted to the Canadian Pacific 
Railway Company Senator Gustavue The- 
den, of Minneapolis, Minn., represents the 


syndicate 


Fire has destroyed surface improvements 
of the American mine at Gladstone, Colo 
The loss is $125,000. The mine is part of a 
group which is owned in Boston and Water 
ville, Me Ilenry V. Soule, of Boston, is 
president 

The Tabor Manufacturing Company, of 


Philadelphia, Pa., substantial or 
ders for molding machinery to be installed in 
the Woolwich Arsenal, near 
the shops of the Midland 
England 


has secured 


and in 
Company, 


London, 
Railway 
at Derby, 

Ww. W & Sons, North Tonawanda, 
N. Y., are about to construct a saw and plan 
ing mill and a turpentine factory in conne« 


Ty ler 


tion with their timber possessions in Florida 
An electric plant will be built to supply light 
in the several mills 

Columbus, Miss., expects to have a new 


yarn and 
LB. N. Love, 
Mills, at that 
nection with that 
ager of the new 


cordage manufacturing 


secretary of 


enterprise 
the Tombigbee Cot 
will sever 

and 


ton place, his 
industry 


mills. 


con 
become man 

Enrique Silva, of 
Mex., has applied for a 
4,000 liters of water 
River Angulo or Zacapu, in State of 
Michoacan and district of for 
generating motive 


The 


Penjamo, Guanajuato, 


concession to utilize 
per second from the 
the 
Puruandiro, 
power 


big plant of the Canfield East Lake 
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Mich., 


few 


been 


weeks ago 


Kast Lake, has 


was purchased a 


mill, at or 
burned. It 


near 


by the Peters Salt & Lumber Company, 
that place, and was being operated under 
lease by McKillip & Hopper 

Secretary McDowell of the directors of the 


Danville, IIL, 
touch with a 
there and employ about 
fittings for 
cal supplies, etc., w« 


Chamber of Commerce, is in 


manufacturer who may locate 


100 skilled men. Car 
roads, elect: 


and electric I 


suld be mg 


steam 
inufactured 
Sir Frederick 


of Militia, has under way a contract 


Borden, ¢ Ministe1 


with the 


anadian 


English firm of which Sir William Armstrong 
is head, for the construction of an ammuni 


tion factory in Ottawa, capable of turning 
out 20,000,000 rounds of ammunition a year 

Representatives of the Walworth & Neville 
Manufacturing Company, telegraph and tel 


phone cross arms and pins, with headquar 


ters at Chicago, 
at St. Paul, 
expects to establish 


tributing plant. 


Peoria, IIl., the location of 
an independent glucose plant to be erected by 
Chicago capitalists William 
Treadway, of St. Louis S. J. Butler, of 
Chicago, recently vice-president of the Corn 
Products Company, is said to be interested 
in the movement 


The Globe Iron Works Company, 
apolis, Minn., has had plans prepared 
new plant to be erected at Menomonie, Wis., 
The main shop will be about 50x180 feet: 
the foundry, 56x65: pattern shop, 40x32; 
shipping- and stock-room, 54x72; boiler-house 
48x52, and office, 30x40. 


have secured nine 
Minn., the company 
a manufacturing and dis 


acres or 


more where 


expects to be 


represented by 


Minne 
for a 


way of Milwaukee, 
costing $300,000 will be 
Portland Cement 


incorporated 


Wis 
erected 
Company 
with a 


It is reported by 
that a mill 
by the Eagle 
which has 


been capital 


of $600,000. Between 600 and 700 acres of 
land have been obtained in the town of 


Eagle, twelve miles from Waukesha. 
J. D 

phis, 

ton 


Kennedy, of 46 Randolph street, Mem 
Tenn., 15,000-spindle cot 
mill to Shreveport, La J. ¢ 


may move a 


Vance, of 


3665 Main street, Memphis, Tenn., has sub 
mitted a proposition to the Progressive 
League at Shreveport to move his 5,000 
spindle cotton mill there from Chattanooga, 
Tenn. 

The Lawrence Cordage Works, 46 South 
street, New York city, which recently came 
into possession of property formerly owned 
by the New Jersey Zinc Company, in Jersey 
City, N. J., has begun to make extensive im 


provements. Old structures will be replaced 
with several new ones for manufacturing pur 


poses. 


The Foster-Armstrong Company, Rochester, 
N. Y., piano manufacturer, has let contracts 
for the erection of a large plant at Despatch 
It is said that the buildings 
foundry and wood-working departments and 
that two 250 horse-power steam turbines and 
1,000 horse-power of boilers will be 
in the power plant. 


among will be 


installed 


Plans have been filed for the construction 
of an immense power-house for the New 
York Central & Hudson River Railroad Com 
pany, on One Hundred and _ Forty-ninth 
street, New York city, 95 feet west of Long 
Island Sound. The plans contemplate a 


three-story brick structure, 236x166.4 feet, to 


cost $ $50,000. 


Perrysburg (0O.) 
Tile & 
provide 
are 


have the 


gts 


men organized 
Brick Company A 
power The 
the works being drawn by a 
Pa., construction company. The 
the enterprise are: Munger, president ; 
A. J. Witzler, Chas. H. Hoff 
man, secretary, Roether, treasurer 


Perrysburg 
engine will plans for 
Pittsburg, 
otheers of 
Geo 
vice-president ; 
and H. R 
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rhe National Steel & Manganese Company, 
a Washington, I). C., concern, has, through 
its attorneys, purchased 8,000 acres of min 


eral lands in Augusta County, Va rhe com 
pany proposes to immediately erect stee 
plants Those interested in it include An 


thony Gaegler, vice-president of Home Sav 
ings Bank, Washington; Alex. S. Clark, se 
retary Home Savings Bank, and others 

fhe stockholders of the United States 


Corn Products Company have been notified 
t} 


that the directors have plans for the recon 
struction of the Des Moines (la.) starch 
works, burned two years ago rhe cost of 





the building is said to be estimated at 
000 The meeting of stockholders will be 
held in January, when the decision as to 
whether the factory will be rebuilt will be 
made 

A new power canal enterprise, involving an 
expenditure of $10,000,000, was put unde 
way when the Niagara County Irrigation «& 
Water Supply Company filed at the Count) 
Clerk’s office, at Lockport, N. Y., a map « 
the proposed canal, the route of whicn is 
from La Salle, where it takes in the water o 
Niagara River, to the Devil's Hole belo 
the falls, where there is a drop of 800 fe 
President Wortham is quoted as stating thi 
the financial end of the enterpris has beer 


arranged through New York parties It 
stated that the plant wi produce 150,000 


horse powell 


The Belton (S. ¢ Pow: Company 
een formed with $100,000 capita It v 
develop abou 5,000 horse-pows I 
Saluda River and transmit this to establis 
cotton factories and mills to be lilt im th: 
section Klectricity for lighting the tow1 
and for supplying the power to furnish wate 
will also be supplied John B. Adget 


Charleston, S. C., is president and treasure) 
RK. A. Lewis, of Belton, is vice-president, and 
James I. Adger is secretary Mr. Lewis wi 
arrange for a cotton mill in nnection witl 
the company Ile proposes ding a plant 
of at least 25,000 spindles, but will probably 
not begin construction work on it before next 
spring The Belton Mills, at Belton, and the 
Williamston Mills, at Williamston, sS. ¢ 

have already contracted to use the power to 
be developed 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
Answers addressed to our care will be for 
warded. 

Caliper cat. free. EK. G. Smith, Columbia, Pa 

Punches & dies. Wal.M.Wks.,Waltham,Mass 

Estimates furnished on pattern work. Glol 
Pattern Works, Kalamazoo, Mich 

Will buy or pay royalty for good patented 
machine or tool 30x 282, AMER. MACH, 

Light mach'y to order: model work: ru 
ber molds J. W. Weir, Bridgeport, Conn 

Light and fine mach’y to order: models and 
elec. work specialty. E. O. Chase, Newark, N. J 

Wanted—-Copies July 27 and August 
IS9Y ; state price Address Box 154, Am. M 

Special machinery to ord er M 
Mayer, M. 1 1131 Monadnock, Chicago, | 

Automatic machinery designed and on 
structed by the Wellman Sole ¢ tting Mi: 
chine Co., Medford, Mass 

Wanted— Second-hand verti oring 1 
60 or 72 in must be in good cond " ] 
Scott Mfg. Co., Ft. Seott, Kan 

Auto. machinery of all kinds designed and 

lilt: hardened and ground worl i ! 
ular Wiebking, Hardinge & Co., ¢ igo 


A director of methods for creasing ma 





hine shop output s cits nye ment Vast 
Xperience ePXce ent ord 104 \ M 

Will purchase, or manufacture on royaity 
patented machine of merit Address. witl 
full particulars, Box 176, AMER. MACHINIS1 

Addressing machines without type higl 
speed ; run by motor or foot powe write fo 
the picture book B. F. Joline & (* 124 


Liberty st., New York 


AMERICAN MACHINIST 


Wanted—Machines to build or repair, or 
other articles in machinist line to manufac 
ture by day or contract Johnson, 18 Dun 
ham Place, Brooklyn, N 

Wanted—By fully equipped and modern 
machine shop, special machinery or machine 


parts to build by contract or day work Ad 
dress Ingle Machine Co., Rochester, N. \ 
Steam Turbine A. B. Van Wegen, 21 W. 
Wilford st Gratton \W Va., wishes to cor 
respond with capitalists or company who are 
interested in turbines a 12 in. wheel, 25 


buckets. 4, in. wide, with SO Ib. steam boile 
at 8.000 revolutions per minute, gives 7 1-10 





brake horse-powet! he velocity f stean 
all expended on the wher 
For Sale. 

Canada Double-blade hacksaw it 
half time Canadian patent for sale pi icu 
ars. F. B. Wright, 177 Broadway, New York 

l’atent for sale, or party wanted with bes 
facilities to bulld stmnall abor-saving ma 
hine; indorsed by unions Box 164, AM. M 

For Sale One Sellers S ft. gap steam riv 
eter, for 1 in. rivets; good as new; can be 


seen and tested at our works. Chambersburg 
tngineering Company, Chambersburg, la 


For Sale 1 Farrell Foundry hydraulic 
pump and press: SOU tons: cost S1LYo0; wi 
sell very reasonably perfect condition i 
M. Crowell Mig. tth ave. and sth s 
Newark, N. J 

For Sal Iw 
standard type I 
ve alternating 
M ised only few 
new Box 127 

kor Sale Al 





OrKilizy ou chine 
energe pa ne ‘ rt he ! 
‘ s \d ! erns 
Au I \ 
Wants. 
‘ iation ¢ l Help Advertisements ¢ i 
de ti ad Rate 2o ents a le 
iu each imesertioi Lhout I vds make a 
U No advertisements unde two ines a 
ae | fed and ne adve fisepmie fs abl ate 
The ash and cop should be sent t eacl 
us i ater thai Saturde morning ‘ the 
cnsu 7] reek’ s Ns nr ers add ssed to 
ur care be porwe d. Applicants may 
spect ; ies fe thich theu plies are not 
fo be fy carder but replies ril tot be 
returned l not forwarded they wi be de 
stroyed without notice Original letters of 
recommendation 0) othe papers of value 
should not be enclosed to unknown corres 
pondeuts Only bona-fide situation want o7 


help want advertisements inserted under this 
heading 
placed unde 


fyency advertisements must be 
Viscellaneous Wants 


Situations Wanted. 


Classification indicates present address o 
advertiser. nothing cls 


od 


CANADA 
rravelet Special machinery and machine 
tools—desires position in United States or for 
Canada: good connections Address Drawer 
lL, Sarnia, Ontario, Canada 


CONNECTICUT 


Wanted— Position as superintendent or gen 
eral foreman by a thorough, practical me 
chanic with 12 years’ experience age 3 
member of A. S. M. E. Box 116, AM. Macu 


Competent machine shop foreman desires 














hange <0 years practical experience: thor 
igh mechank reference as character and 
bility; age 42. Box 170, AMER. MAciHINis1 
s nte I reman experience 
I vas ne engine ind mining ichin 
\ddress Ine 24 bod Pla Chi 
hu i 
’ S I 3 I engines \ 1 eX 
el n steal ngines ) I 
nye in na 
vants sit Box 157 \ 
ill pr mm n 
ue el Thi s ‘ 
; S ‘ 1\ d 
yen shop l I nde 
ving win i ! ‘ n el 
t I ¢ les and 
s I ne l a iD s of age 
y temypn nd good ex tive abi 
itv. and am n d of } d work and 
sponsibility Box 155, AMI MACHINIS 
MASSACHUSETTS 
lbraftsman, a chnica graduate, wit! 


nearly 4 years’ experience, desires a position 
in an engineer's office or as a designer for a 
manufacturing concern Am. M 





hn! 
ICHIGAN 
Experienced reman patternmake now 
employed, desires to change. Box 122, A. M 
‘EW YORK 
experienced echanical draftsman wants 
osition Box 171, AMERICAN MACHINIS1 
Mechatr il draftsman, familiar with shop 


Box 166, Am. MA 
Ma nis toolmaker ;0, wishes to take p 
1romobile work iad charge Box 184, A.M 


work, desires pos on 





Superintendet! r general foreman, capable 
\ a and experienced, open ) yrres 
pond Box 14 AMERICAN MACHINIS1 

M inl d tsman (20), 2 years ex 
perier with machine drawings, wo | ke 

position Box 165, AMERICAN MACHINIST 

Experienced mechanic will contract to de 
sign mstru nd put in operation aut 


matic machinery Address Box 168, Am. M 

Mechanical draftsman wishes position with 
engineering concern 6 years’ experience ip 
shop and drafting room; references. Box 162, 
AMERICAN MACHINIST! 


Situation wanted as foreman r ere ing 
engines experienced in high-speed engines 
gas and automobile engines Address S are 
AMERICA Mact 

Practi steam-fitt Wishes position as 
I ‘ in I ! nis ote nees from pres 
nt ef! vers Add ‘ MacNaughton, 

! A) Macnu 

Experienced engines nd draftsman, Ge 
man, 26 years old, de es position with a 

inul ng o1 I ng company. Box 
l61, AMERICA M H 

Icxpetr s\ el n mat 10 ye 
Bkox 14 \) M 

Add 
Lj \ M 
~ 
‘ pe I 
Box 178. Ay \l 

\I lal ‘ ind é 

! vis ing nit. of Sew 
\ . eX] \l gt 
nechal ele " y ‘ Box } 
AM \I 

Ioxpe ‘ ‘ 6 eX] 

n 1 ir v ind eight duy ‘ 
I i¢ ne \ 5 ! i yel 
foreman le es ‘ ! 1) t n Lox 
182, AMI N Ma 

Mechanical engineer w be open f en 
gagement in Septemb is superintendent ¢ 
master mechank tt I i education and 


arge experience in the manujacture of smal 
interchangeable machinery, sheet metal goods 
eu Address Box 144, AMER. MACHINIST 


Young Ameriean mechanical engineer, age 
<5, who has proven his ability to operate a 


small machine shop with high efficiency 
would like to get in with a concern whose 
policy is to push business and grow am a 


good designe! 


Address Box 140, Am. Macu 
PENNSYLVANIA 

lbraftsman, experienced also in designing 
M. I. graduate, desires any position Box 
lo, AMERICAN MACHINI 

Position as chief draftsman or assistant 
superintendent by mechanical engineet ex 
perienced in rolling mi special machinery 
general work. Box 131, AMreR. MACHINIS’ 


Mechanical draftsman, 7 years’ experience 





can combine mechanical and structural work 
to good advantage echnical training de 
signing or checking \ddress Box 158, A. M 

Position wanted s gen manager ye 
intendent ssistalr py ntendent or fore 
man, by man wh ' eld those position 

t presse! vel inufa ng 

mpany Ad | ~ ‘ Mac 

= 1 a ( el iss 

ip end l mn expe 
enced nd p-to-dats 
dra I ern Vent 


le! ' x 
pt 1 ingeable 
Inet I 
I 16. A \ 
\ rt duate 
rile eng ‘ S ye s th 
| | nstructor o 








Tunis drattsmar wishe position wit 
| oncern Pennsylvania or Ohio pre 
ferred Box 172, AMERICAN MACHINIST 
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KEY AND CUTTER DEPARTMENT. 





Have Most of the Leading Manufacturers 
of Automobiles and Machinery Adopted the 


WHY | WOODRUFF PATENT SYSTEM OF KEYING? 


NEW CONSTRUCTION, 
COTTER DETACHABLE, 
PATENT PENDING. 


We make more of a 
specialty of Hand (feed) 
Milling Machines and 
20-inch Water Tool 
Grinders than any 
other company in the 
world. 


Springfield, Vt. 


THE WHITNEY MFG. Co 
Hartford, Conn 


Gentlemen Your Milling Ma 
hine is one of the most indis 
pensable tools in our Milling 
Department, on account of its 
adaptability to many special uses 


Yours truly 


JONES & LAMSON MACHINE Co 





CHAIN DEPARTMENT. 


ROLLER CHAINS—BLOCK CHAINS, 
‘‘WIZARD”’ CHAINS. 





MACHINE 
DEPARTMENT. 


Hand (feed) Milling 
Machines, 


20-inch 
Water Tool Grinders, 


Presto Drill Chucks, 
Collets and Friction 
Tapping Oevices, 


Vertical Automatic 


Drilling Machines 
for long holes). 


FOREIGN AGENTS — 


1uchardt & Schutte, Germany 


n, Italy, Switzerland, Spain ar 


THE WHITNEY MFG. COMPANY, 


HARTFORD, CONW., U.S. A. 











AMERICAN 


July 28, 1904. 
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Farrel Fdry. & Mach. 
sonia, Conn. 

Taunton Loco. Mfg. Co., Taunton, 
Mass. 

West End oalfg. Co., New York. 


Castings, Steel 
Cooper-Wigand-Cooke 
York. 

Diamond Drill & Mach. Co., Birds 
boro, Pa. 
Farrel Fdry. 
sonia, Conn. 
West End Mfg. Co., 

Centering Machines 

Kempsmith Mfg Milwaukee, 
Vis 

Phoenix Mfg 


Co., An 


Co., New 


& Mach. Co., An 
New York 


Hartford,Conn 


Pratt & Whitney Co., Hartford, 
Conn 

Whiton Machine Co., D. E., New 
London, Conn 

Centers, Planer 

New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn 


Reed Co., F. E., Worcester, Mass 


Chains, Driving 

Boston Gear Works, Boston, Mass 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Federal Mig. Co., 

Jeffrey Mfg. Co., 
Ohio 


Cleveland, O. 
The, Columbus, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming 
ton, Del 
Whitney Mfg. Co., 
Whiton Mach. Co., D. K., 
London, Conn. 


Hartford, Ct. 
y New 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., The E., Wind- 
sor Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Magnetie 

Walker & o &., 
Mass 

Chucks, Planer 

Niles-Bement-Pond 


Worcester, 


Co., 


Co., New York. 


Chucks, Split 

Faneuil Watch 
Mass 

Clutches, Friction 

- John L., Flushing, L. L., 


Tool Co., Boston, 


N 

Caldwell, Son & Co., H. W., Chi 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Eastern Machinery Co., New 
Haven, Conn. 

Faneuil Watch Tool Co., Boston, 
Mass 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 


Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
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BROWN & SHARPE MANUFACTURINGCO. ’ 


PROVIDENCE, R.1., U.S.A. § 





5 Practical Points About 4 
B. & S. Automatic Gear Cutting Machines: 4% 


1—All Bearings, Wearing Surfaces and Driving 
Mechanism amply proportioned to withstand the 













most severe servic2 within the pacity ot the 


machine. 


2—Cutter Spindle poweriully and smoothly driven by 


worm gearing. 


3—Iindex Wheel Jarge in diameter, exceptionally ‘ac 


curate and protected by cast iron guard 


6 4—Indexing Mechanism ) sitive in action*and ope 


rates without shock. 


5—All,Levers, Dogs, etc., operited from the front 


of the machine 
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We find it economical to keep 60 of these machines in almost constant operation at 
Detailed information may be obtained direct or upon application at the Brancl 


New York Office: Philadelphia Office : Chicago Office and Store: 
136 Liberty St. 444 The Bourse. 16 and 18 So. Clinton St. 
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Clutches, Magnetic and 
Klectrical 

Electric Controller & Supply Co., 
Cleveland, O 


Compound, Boiler 


Harris Oil Co., A. W., Provi., R. I. 

Compound, Pipe Joint 

Dixon Crucible Co., Jos., Jersey 
Chey; Bd. 

Compressors, Air 


Blaisdell Machinery Co., Bradford, 


"a 

sSlanchard Mach. Co., Boston 
Mass 

Christensen, N A., Milwaukee, 

1s 

Clayton Air Compressor Works, 
New York 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

General Pneumatic Tool Co., Mon- 
tour Falls, N. 


Herron & Bury Mfg. Co., Erie, Pa. 


Ingersoll-Sergeant Drill Co., New 
York 
Rand Drill Co., New York 


Connecting Rods and Straps 


Standard Rod o., 
Beaver Falls, 


Connecting 
Pa 


Contract Work 


Blanchard Mach Co., Boston, 
Mass 

Taunton Loco. Mfg. Co., Taunton, 
Mass. 

Controllers and Starters, 
Electric Motor 


Electric Controller & Supply Co., 
Cleveland, O 
General Electric Co., 


New York. 


Coping Machines 


Long & Allstatter Co., 
Ohio 
Niles-Bement-Pond 


Hamilton, 
Co., New York. 
Correspondence Schools 


See Schools, Correspondence 


Counterbores 


Slocomb Co., J. T., Provi., R. I. 


Countershafts 


oo 


Bogert, John u.., Flushing, 
a 2 

Builders’ Iron Fdry.. Provi., R. I. 

National Machine ‘Too! Co., Cin- 
cinnati, O 

Power & Speed 
soston, Mass 

Smith Countershaft Co., 
Mass 

Wilmarth & Morman Co., 
Rapids, Mich 


Controller Co., 
Melrose, 


Grand 


Counting and 


Wheels 


Printing 


Franklin Mfg. Co., Syracuse, N. Y. 

Couplings, Shaft 

Caldwell & Son Co., H. W., Chi 
cago, IIL. 

Cresson Co., Geo. V., Phila., Pa. 

Davis Mach. Co., W. P., Roches 
ter, N. Y. 

Niles-Bement-Pond Co., New York. 


Gottfried & 
York. 
New Hamburg, N. Y. 


Patterson, 
Ltd., New 
Stuart, R. J., 


Hunter, 


Cranes 
Brown 
York 
Case Mfg. Co., 
Chambersburg, 
Chambersburg, 


Hoisting Mach. Co., New 
Columbus, O 
Engineering Co., 
a 


Cleveland Crane & Car Co., Wick 
liffe, O. 
Curtis & Co., Mfg. Co., St. Louis, 


Mo 
General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 
Lane Mfg. Co., Montpelier, Vt 
Maris Bros., Philadelphia, Pa 
Niles-Bement Pond Co., New York 
Northern Engineering Works, De 
troit, Mich. 
Obermayer Co., S., Cincinnati. O 
Pawling & Harnischfeger, Milwau 
Wis 
Sellers & Co., 


Wm., Phila., Pa 


Crank Pin Turning Machine 


Niles-Bement-Pond Co., New York 


Underwood & Co., H b., Phila 
delphia, Pa 

Crank Shafts 

Standard Connecting Rod Co., 
Beaver Falls, Pa 


AMERICAN 


Crucibles 


Dixon Crucible Co., Jos., Jersey 
, ity, : 5 
Obermayer Co., S., Cincinnati, O. 
Cupolas, and Ladles, Foun- 
dry 
Northern 
Mich 
Obermayer Co., 8., 


Engr. Works, Detroit, 


Cincinnati, O 


Paxson Co., J. W., Phila., Pa 

Cut Meters 

Warner Instrument Co., seloit, 
Wis 

Cutters, Milling 

Adams Co., Dubuque, Lowa. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass ; 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Twist Drill Co., Cleve 


land, QO. 
Gay & Ward, Inc., 
(ngersoll Milling Mach 


Athol, Mass. 
Co., Rock 


ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt & Whitney Co., lIlartford, 
Conn, 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N 


Cleveland, O 
Hartford, Ct 


Standard Tool Co., 
Whitney Mfg. Co., 


Cutting-of Machines 


ignall & Keeler Mfg. Co., Md 
wardsville, Il] 
Brown & Sharpe Mfg. Co.. Provi 


dence, R 





| 
McCabe. J. J., 
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Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

farnes Co., B. F., Rockford, Ill 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Baush Mach. Tool Co., Springfield, 
Mass 


Biekford Drill & Tool Co., Cincin 
nati, O 

Dallett Co., Thos. H., Phila., Pa 

Flather Planer Co., Mark, Nashua, 
N. 

Fosdick Mach. Tool Co., Cin., O 


Garvin Mach. Co., New York. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


New York 

Marshall & Huschart Mechry. Co., 
Chicago, Il. 

National Auto. Tool Co., Dayton, 
Ohio 

Newton Machine Works, 
Philadelphia, Pa. 

Niles-Bement-Pond 


Tool 


Co., New York 


Prentiss Tool & Supply Co., New 
York 

Drilling Machines, Pneu- 
matic 

Cleveland Pneu. Tool Co., Cleve 
land, O 

Ingersoll-Sergeant Drill Co., New 
York 


Niles-Bement-Pond Co., New York 


Phila. ’neumatie Tool Co., Phila 
delphia, I’a 
| Rand Drill Co., New York. 


| 


Davis Mach. Co., W. VP... Roches 
ter, N. Y. 

Hurlbut-Rogers Mach. Co., Soutu | 
Sudbury, Mass. } 

Newton Mach. Tool Wks., Vhila 
delphia, la. 

Pratt & Whitney Co., IHlartford, 


Conn 


Cuatting-off Tools 


Armstrong Bros Tool Co., Chi 
cago, 

Billings & Spencer Ce. Hartford, 
Conn 

Goodell Mfg Co., Greenfield, 
ALASS 

O. K. Tool Holder Co., Shelton, 
Conn 

Pratt & Whitney Co., Hartford, 


Conn 


Toronto Machine Co., Toronto, O 


Diamond Tools 
Steel Set Diamond Co., New York 
Dies, Sheet Metal 


Bliss Co., E W., Brooklyn, N. ¥ 


Crucible Steel Forge Co., Cleve 
land, O 
Perkins Mach. Co., Warren, Mass 


Dies, Threading, Opening 


Errington, I’. A., New York. 

Geometric Drill Co.. New Haven, 
Conn 

Jones & Lamson Mch. Co., Spring 
field, Vt 

Modern Tool Co., Erie, Da 

Pratt & Whitney Co., Hartford, 


Conn 
Dowel Pins 
Beskin Mfg. Co., Canton. O. 
Obermayer Co., S., Cincinnati, O. 
Winkley Co., Hartford, Conn. 
Drafting Machines 
Universal Drafting Mach. 
Cleveland, O. 


Co., 


Drawing Boards and Tables 
Keuffel & Esser Co., New York. 


Rich, J. & G., Philadelphia, Pa 

Drawing Instruments 

Alteneder & Sons, Theo., Vhila 
delIphia, Va 

Keuffel & Esser Co., New York. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 
ford, Ill 

Boynton & Vlummer, Worcester, 
Mass 

Pratt & Whitney Co., Hartford, 
Conn 


Sloan & Chace Mfg. Co., Newark, 
N. J. 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., O 
Bickford Drill & Tool Co., Cin 
cinnati, O 
Boynton & Plummer, Worcester, 
Mass 
Dallett Co., 
Niles-Bement-Pond 


Thos. H., Phila., Pa 
Co., New York 





Drilling Machines, Portable 


Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Dallett Co., Thos. Il., Phila., Pa. 

Hisey-Wolf Mch. Co., Cinein.. O 


Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O 

Baush Mch. Tool Co., Springfield, 
Mass 

tickford Drill & Tel Co., Cin 


cinnati, O. 


Dreses Mach. Tool Cc., Cincin., O. 


Fosdick Mach. Tool Co., Cin., O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 


Chicago, Ill 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Vond Co., New York 


Prentiss Tool & Supply Co., New 
York 
Vandyck Co., J. R., New York. 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York 


Drilling Machines, Upright 


American Tool Works Co., Cin., O 


faker Bros... Toledo, O. 

Barnes Co., B. F.. Rockford, III. 

barnes Co., W. F. & John, Rock 
ford, Il 

Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada 


Blaisdell & Co., P., Worcester, 
Mass 

Boynton & Plummer, Worcester, 
Mass. 

Burke Machinery Co., Cleveland, 
Ohio 


Cincinnati Mach. Too! Co., Cin., O 

Dallett Co., Thos. H., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 
cor, K. 2. 

Dwight Slate Machine Co., Hart 


ford, Conn 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass 


Hoefer Mfg. Co., Freeport, III. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O 
McCabe, J. J., New York 


Marshall & Huschart 
Chicago, Ill 

New Haven Mfg. Co., 
Conn 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York 

Sibley Machine 
Bend, Ind 

Sloan & Chace Mfg. Co., 

J 


Mehry. Co., 


New Haven, 


Tool Co., South 
Newark, 
Vandyck Ce., @: &.. 
Washburn Shops, 

Mass 
Whitney 

Conn 


New York 
Worcester, 


Mfg + Hartford, 
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Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn : 

Slocomb Co., J. T Providence, 
R. I 


Drills, Hand 

Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Drills, Rail 
Niles-Bement-Vond 
Drills, Ratchet 
Greene, Tweed & Co., New York. 
Parker Co., Chas., Meriden, Conn. 


Co., New ork. 


Pratt & Whitney Co., Hartford, 
Conn 

Dynamos 

Cc & C Electric Co., New York 

Commercial Electric Co., Indian- 


apolis, Ind 


Crocker-Wheeier Co., Ampere, 
N. d 

General Electric Co., New York 

Holtzer-Cabot Ele Co., Brook- 
line, Mass 

Jantz & Leist Elec. Co., Cin., O. 

Keystone Electric Co., Erie, Pa. 

Northern Elec. Mfg. Co., Madison, 


Vis 
Ridgway Dynamo & 
Ridgway, Pa 
Robbins & Myers Co., 


Engine Co., 


Springfield, 


Ohio 
Sprague Elec. Co., New York 
Triumph Elec. Co., Cincin., O 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 


Electrical Supplies 

Commercial Electric C« 
apolis, Ind. 

General Elec. Co., New York. 

Keystone Electric Co., E 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Indian- 


Electrically Driven Tools 
Hisey-Wolf Mach. Co., Cincin., O. 


Elevators 


Albro-Clem Elevator Co., Phila 
delphia, Pa 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Howard Iron Wks., Buffalo, N. Y. 

Morse, Williams & Co., Phila., Pa 


Wheel Dresser 
Co., UF 


Emery 

Desmond-Stephan Mfg. 
bana, O. 

Standard 


Tool Co., Cleveland, O 


Wheels 
Grinding Wheels 


Emery 
ACE 
Tool-room 

Philadelphia, Va 


Enclosures, 
Merritt & Co., 
Engineer, Consulting and 
Mechanical 
McGeorge & Sons, Cleveland, O 


Engines, Automobile 


Olds Gasoline Engine Works, 
Lansing, Mich. 

Eng-nes, Gas and Gasoline 
Backus New- 


Water Motor Co., 
ark, N. J 


Foos Gas Eng. Co., Springfield, O 

Jacobson Mach. & Mfg. Co., War 
ren, Pa. 

Mietz, August, New York 

New Era Gas Engine Co., Dayton, 
Ohio. 

Olds Gasoline Engine Wks., Lan 
sing, Mich 

Regal Gasoline Eng. Co., Cold 
water, Mich 

Struthers-Wells Co., Warren, Pa. 

Woolley Fdry. & Mach. Co., An 
derson, Ind 

Engines, Oil 

Mietz, August, New York 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y 


Frick Co., Wayensboro, Pa 

Rand Drill Co., New York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


Warren, Pa. 
Hyde Park, 


Struthers-Wells Co., 

Sturtevant Co., B. F., 
Mass 

Engraving Machinery 

Gorton Mach Co., 
yis 


Exhibition, Machinery 
Philadelphia Bourse, Phila.., 


Geo., Racine, 


Va 
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CHICAGO 
Hand Milling Machine 


The Vertical Spindle is valuable for a 
great variety of purposes. We recently 
sold one to a large brass manufacturer 
for making brass patterns, and it has 
proved a great labor-saver. Send for new 
catalog showing various operations that 


can be performed on this machine. 


Chicago Machine Tool Company, 


No. 12 So. Canal St.. Chicago, Ill., U.S.A. 








Hill, Clarke & Company, 


(General Sales Agents. 
Notice Vertical Spindle. Main Office, 156 Oliver St., Boston, Mass. 
Chicago Office, 14 So. Canal Street. 
New York Office, 153 Greenwich St., cor. Liberty. 





Landis Grinders 
Always Grind 
Out A Profit. 


They come up to the scratch 


erinders fall 


where othe 
down. They have the most 
generous provision lor wate! 
and plenty of weight to resist 
vibration. Built throughout 
in a modern, painstaking 
way. You’re bound to buy 
a grinder some day and you 
might as well get the best 
and get it now. Send tor 
our literature to-day. It’s 
the advance agent of pros 
perity that comes along with 


Landis Grinders 





= 3 - t - — e 
le, .018 Remove lime 1% hours. No. 4 Machir 








Machinery Stee] iz” Removed from Dimensioned Surface 


LANDIS 





and nished in r5 Minutes. Accuracy Limit 1 Lathe Spind 


dF . . 
| OOL COMPANY AGENTs— Walter H. Foster Co., New York, Boston, Cleveland and Pittsburg 
, Cc. W. Burton, Griffiths & Co., London. Schuchardt & 8 tte, Berlin, ¢ ene 


sels, Stockholm. St. Petersburg, Liege. Milar Paris and Bilba 


Vien Bri 101m 
Waynesboro, Pa., U.S.A. A.R ‘Williams Machinery Co, Toronto Williams & Wilson, Montreal, Canada 
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Fans, Electrie 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Westinghouse Elec. & Mfg. 
Pittsburg, Pa. 


Exhaust 


Co., 


Fans, 


Sturtevant Co., B. F., Hyde Park, | 


Mass. 
Files and Rasps 
Barnett Co., G. & H., Phila., Pa. 
Hammacher, Schlemmer & Co., 
New York. 
Nicholson File Co., Provi., R. I. 
Filing Machines 
Kinsey-Burt Co., New York. 
Fillers, Oil Can 
Winkley Co., The, Hartford, Conn. 
Fillets, Leather and Wood 
Beskin Mfg. Co., Canton, O. 
Canton Fillet Co., Canton, O. 


Flexible Shafts 


Chicago Flexible Shaft Co., Chi- 
eago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 

Boynton & Plummer, Worcester, 
Mass. 


Buffalo Forge Co., Buffalo, N. Y. 


Ingersoll-Sergeant Drill Co., New | 


York. 
Miner & Peck Mfg. 
Haven, Conn. 
Sturtevant Co., B. F., Hyde Park, 
Mass 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn 

Lang Co., G. R., 

Solid Steel Too! 
Pittsburg, Pa. 


Co., New 


Cincinnati, © 
& Forge Co 


Williams & Co., J. H., Brooklyn 
ee 

Wyman & Gordon, Worcester 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
Mass. 

Forgings, Steel 

Crucible Steel Forge Co., Cleve- 
land, O. 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Wyman & Gordon, Worcester, 

ass. 


Foundry Furnishings 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Furnaces, Coal and Oil 


Obermayer Co., 8., Cincinnati, O. 

Rockwell Engineering Co., Jersey 
City, N. J. 

Fuarnaees, Gas 


Am. Gas Furnace Co., N. \. City. 


Chicago Flexible Shaft Co., Chi- 
cago, Ili. 

Rockwell Engineering Co., Jersey 
City, N. J 

Westmacott Co., J. M., Provi- 


dence, R. I. 
Furnitare, Machine Shop 
New Britain Mach. Co., New Brit- 
ain, Conn. 
Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I 


Meisel Press & Mfg. Co., Boston, 


Mass. 
Pratt & Whitney Co., Hartford, | 


Conn. 
Rogers, 
Drill 
N. Jd. 
Sawyer 
Mass. 
Blocomb Co., J. T., 
Starrett Co., L. S., 


John M., Boat, 
Works, Gloucester 


Gage & 
City, 


Tool Mfg. Co., Fitchburg, 


Prov., B. I. 
Athol, Mass 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O 
Gear Cutting Machinery 
Adams Co., Dubuque, Iowa. 
Becker-Brainard Milling Mach 


Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., Cin., O 
Brown & Sharpe Mfg. Co., Provi 

dence, R. I. 


Gear Cutting Machinery 
Continued 
Clough, R. M., Tolland, Conn. 
| Fellows Gear Shaper Co., Spring- 
field, Vt. : 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Newton Mch. Tool Wks., Phil., Pa. 
| Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. J 

Sloan & Chace Mfg. Co., Newark, 

Whiton Machine Co., D. E., New 


London, Conn. 
Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 


Boston Gear Works, Boston, Mass. | 
Brown & Sharpe Mfg. Co., Provi- | 


dence, R. I. : 
Caldwell & Son Co., H. W., Chi- 
cago, Ill. 


Cleveland Gear Works, Cleve., O. 

Cresson Co., Geo. V., Phila., Pa. 

Earle Gear & Mach. Co., Phila- 
delphia, Pa. 

Fawcus Mch. Co., Pittsburg, Pa. 


| Fellows Gear Shaper Co., Spring- | 


field, Vt. 
Foster-Kimball Mach. Co., Chi- 
cago, Ill. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co. The, 
Cleveland, O. 

| Meisel Press & Mfg. Co., Boston, 

| Mass. 

| Messmer Mfg. Co., Ferd., St. 


Louis, Mo. 
New Process Raw Hide Co., Syra- 
cuse, N. Y. 
Nuttall Co., R. D., Pittsburg, la. 
Philadelphia Gear Works, Phila- 
delphia, Pa. 
Sawyer Gear Wks., Cleveland, UO. 
Simonds Mfg. Co., Pittsburg, Pa. 


Taylor, Wilson & Co., Allegheny, 
Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Farrel Fdry. & Mach. Co., An- 


sonia, Conn. 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., I. & E., Cincin., O. 
Taylor, Wilson & Co., Allegheny, 
ra. 
| Gears, Rauwhide 
| Chicago Raw Hide Mfg. Co., Chi- 


eago, Il. 
Earle Gear & Mch. Co., Phila., Pa. 
Fawecus Machine Co., Pittsburg, 


Pa. 
Gould & Eberhardt, Newark, N. J. 
Horsburgh & Scott Co., Cleveland, 


Ohio. 
New Process Raw Hide Co., Syra- 
cuse, N. Y 


Nuttall Co., R. D., Pittsburg, Pa. 


Gears. Worm 


Albro-Clem Elevator Co., Philadel- | 


phia, Pa. 
Fawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, 
Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa. 
| Simonds Mfg. Co., Pittsburg, 
— Wilson & Co., Allegheny, 
"a. 
Graphite 
Dixon Crucible Co., 
City, N. J 
Obermayer Co., S., 


Jos., 


Cincinnati, O. 


Grinders, Center 


Coates Clipper Mfg. Co., Worces 
ter, Mass 

Heald Mch. Co., Worcester, 

Hisey-Wolf Mach. Co., Cincin., 

Mueller Mch. Tool Co., Cin., O 


Niles-Bement-Pond Co., New York 
Cutter 
Mach. Co., 


Mass 
oO 


Grinders, 


Automatic 
Mass. 


Greenfield, 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. 


Cincinnati Milling Mach. Co., Cin 
cinnati, O 


Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N 
Greenfield Mach. Co., Greenfield, 


Mass 
Hisey-Wolf Mach. Co., Cincin., O 
Niles-Bement-Pond Co., New York 
Norton Emery Wheel Co., Worces 

| ter, Mass. 


Newark, N. J. | 


Pa. | 


Jersey | 


Grinders, Cutter—Continued 
Pratt & Whitney Co., Haruord, 
| Conn. 

| Rivett-Dock Co., Boston, Mass. 


Grinders, Disk 
Besly & Co., Chas. H., Chicago, 
Ill 


Diamond Mach. Co., Provi., R. I. 
Iroquois Mach. Co., New York. 
Ney, R. W., Pine Plains, N. Y. 
Ransom Mfg. Co., Oshkosh, Wis. 
| Grinders, Drill 

Heald Mch. Co., Worcester, Mass. 


Niles-Bement-Pond Co., New York. 
Washburn Shops, Worcester, 
Mass. 


Wilmarth & Morman Co., Grand 


Rapids, Mich. 
Grinders, Portable 
Hisey-Wolf Mach. Co., Cincin., O. 


Grinders, Tool 
jarnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock- 
| ford, Ill. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Diamond Mach. Co., Provi., R. I. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Hisey-Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Modern Tool Co., Erie, Pa. 
Niles-Bement-Pond Co., New York. 
Northampton Emery Wheel Co., 
Leeds, Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring- 
field, O. 
| Webster & Perks Tool Co., Spring- 
} field, O 
Whitney Mfg. Co., Hartford, Ct. 


Grinding and Polishing Ma- 


chines 

| Soe & Co., Chas. H., Chicago, 

l. 

Blount & Co., J. G., Everett, 
Mass 

Brown & Sharpe Mfg. Co., Provi- 
dence, RK. LI. 

Builders’ Iron Foundry, Provi 
dence, R. I. 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Diamond Mach. Co., Prov., R. I 


Goodell-Pratt Co., Greentield, 


Mass. 
Greentield Mach. Co., Greenfield, 

fass. 
Clarke & Co., Boston, Mass. 


| Hill, 

| Iroquois Mach. Co., New York. 

| Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co., 

Chicago, , 

| Ney, R. W., Pine Plains, N. Y. 

| Niles-Bement-Pond Co., New York. 

| Northampton Emery Wheel Co., 

} Leeds, Mass. 

| Northern Elec. Mfg. Co., Madison, 


is. 
| Norton Emery Wheel Co., Worces- 
_ter, Mass. 
Norton Grinding Co., Worcester, 
| Mass 
Prentiss Tool & Supply Co., New 
York. 


Ransom Mfg. Co., Oshkosh. Wis. 

Royersford Fdry. 
Royersford, Pa 

Safety Emery Wheel Co., Spring- 
field, O. 

| Standard Too! Co., Cleveland, O. 

Vandyck Co., J. R., New York. 


& Mach. Co., 


Vitrified Wheel Co., Westfield, 
Mass. 

Walker Co., O. S., Worcester 
Mass 
Washburn Shops, Worcester, 
Mass 

| Webster & Perks Tool Co., Spring- 
field, O 

Wilmarth & Morman Co., Grand 
Rapids, Mich 

Grinding Wheels 

Adams Co., Dubuque, Iowa 
suilders’ Iron Foundry, Provi- 
dence, R. I 

Carborundum Co., Niagara Falls, 
N ; 

Diamond Mach. Co., Prov., R. I. 
Hampden Cor. Wheel Co., Bright 
wood, Mass 

Niles-Bement-Pond Co., New York 
Northampton Emery Wheel Co., 
Leeds, Mass 

Norton Emery Wheel Co., Worces 
: r, Mass 

Safety Emery Wheel Co., Spring- 
field, O. ° a 
Vitrified Wheel Co., Westfield, 
Mass 


| Whitney Mfg. Co.. Hartford. Ct. 











+ 


Grindstones and Frames 
Niles-Bement-Pond Co., New Yerk. 
Gun Barrel Machinery 


Diamond Mach. Co., Prov., R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass. 

Hack Saw Blades and 
Frames 

Atkins Co., E. C Indianapolis, 
Ind. ; ; 

Diamond Saw «& Stamping Wks., 


Buffalo, N. Y¥ 


Goodell-Pratt Co., Greentield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 

Thompson, Son & Co., Henry G., 
New Haven, Conn. 

West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws, Power 


Atkins Co., E. C., Indianapolis, 
Ind. 

Diamond Drill & Mach. Co., Birds- 
boro, Pa. 


Diamond Saw 
Buffalo, N. 

Hoefer Mfg. Co., Freeport, Ill. 

Niles-Bement-Pond Co., New York. 

Thompson, Son & Co., Henry G., 
New Haven, Conn. 

West Haven Mig. Co., New Haven, 
Conn. 


& Stamping Works, 


Hammers, Drep 
Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 


Gould & Eberhardt, Newark, N. J. 
Merrill Bros., Brooklyn, N. Y. 
Miner & Peck Mfg. Co., 
Haven, Conn. 
Niles-Bement-Pond 
Perkins Mach. Co., 


New 


Co., New York. 
Warren, Mass. 


Hammers, Pneumatic 

Cleveland Pneumatic ‘Tool Co., 
Cleveland, OU. 

Dallett Co., Thos. H., Vhila., Pa. 


Ingersoll-Sergeant Drill Co., New 
York. 


Niles-Bement-Pond Co., New York. 


Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Rand Drill Co., New York 

Hammers, Power 


Co., New York. 


Niles-Bement-Pond 


Scranton & Co., The, New Haven, 
Conn. 
Hammers, Steam 


Bethlehem Fdry. & Mach. Co., Se. 
Bethlehem, Pa 

Chambersburg Engineering Co., 
Chambersburg, Pa. 


Hangers, Shafting 


Cresson Co., Geo. V., Phila., Pa. 

Standard Pressed Steel Co., 
Philadelphia, Pa. 

Heating and Ventilating 
Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Heating Machines, Aate- 
matic 

Am. Gas Furnace Co., New York 

Rockwell Engineering Co., Jersey 
ae, 8. 2. 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa 

Eastern Mchry. Co., New Haven, 
Conn. 

Hunt Co., C. W., West New Brigh 
ton, N. Y 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Hoists, Electric 

C & C Electric Co., New York 

Cleveland Crane & Car Co., Wick 
liffe, Ohio 

General Pneu. Tool Co., Montour 
Falls, N. Y 

Maris Bros., Philadelphia, Pa 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich 

Sprague Electric Co., New York. 
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1 
G Cut A I i 
ears Cu ccurately, Rapidly, 
rs e 

We do gear Economically. Ou r N Cw 
cutting and ° 
ale dene Type Automatic Gear Cut- 
cutting acces- ti M hi All A 
sories of all ing acnines. uto- 
kinds. matic 

. 

They need no attention 
alter being set until the 
gear is completed. 

Accurate Worm Divid 

at OF ing Wheel, made in sec- 
=r tions, 

Powerful screw feed to 
cutter slide. 

Cutter spindle driven by 
powertul, smooth-running 
worm and worm wheel. 

Movable outside support 
to work arbor. 

Patented oil pan base 
prevents oil soaked floors. 

Many other features and 
full details on request 

Made in 16 styles and 
sizes, 12” to 12’ capacity 

Spur, Bevel, Skew, | er | 

48”x10"x4 Pitch NEW TYPE Automatic Gear-Cutting Machine For Spur Gears Only and Spiral Gears. 
Gould « Gberhardt, Newark, N.J.. 
9 UU. S. A. 

SELLING AGENTS—Manning, Maxwell & Moore, New York and Boston. faird Machinery Co., Pittsburgh, Pa Marshall & Huschart Machinery Co. 
Chicago and Cleveland. The Fairbanks Co., Philadelphia and Baltimore. Henshaw, Bulkley & Co., San Francisco and Seattle. W.R. Colcord Machinery 
Co., St. Louis. Prentiss Tool & Supply Co., Buffalo. P. H. McArdle, New Orleans 

FOREIGN AGENTS—Schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg, Milan. Selig, Sonnenthal & Co., London, Eng- 
land. Jobn Lang & Sons, Johnstone, Scotland. Paul Roax & Co., Paris, France White, Child & Beney, Shaper and Drill Press Agents, Vienna, 

©) 










Strength, 
Simplicity— 
Everything 
Get- 
at- 


Whitcomb Planers 


are notable for their simple method of gearing. 
Our 22, 24”, 26” and 30” Second-Belt Drive 
Planers have only one gear inside the bed—the 
bull-pinion which drives the table. All gears and 
shafts can be easily removed and replaced ina few 
minutes. Gears never have to be taken off thei 
shafts. All gears are protected from dirt and chips 
Less danger of broken gear teeth. More direct 
and positive transmission of power to table. The 
second-belt is automatically kept at proper 
tension, Principal bearings are selt-oiling. 
Get the catalog, 


Whitcomb Mfg.Co., mass..u-s a. 


Selling Agents: 
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Hoists, Hand 


General Pneumatic Tool Co., Mon 
Igniters, Gas Engine 


Remy Electric Co., 


Indicators, Speed 


Indicators, Steam 
Gage & Valve Co., 


Desmond-Stephan 


Inspection and Tests 


Instruction Schools 
Correspondence 


Insurance, Boiler 


Jacks, Hydraulic 


Watson-Stillman 


Jacks, Screw 


Lapointe Mach 


Mitts & Merrill, 


Keys, Machine 
Gauge Steel Co., 


Whitney Mfg Co., 


Westinghouse Elec & 


Attachments 


Niles-Bement-Pond 


Sloan & Chace Mfg. Co., Newark 
i Be 


Pratt & Whitney Co., 





Bogert. John L., 
nm. © 





Lathes —Continued 


Bradford Mach. Tool! Co., Cin., O 
Bullard Mach. Tool Co., Bridge 


port, Conn. 


Davis Mach. Co., W. P., Roches 


ter, ° 
Diamond Machine Co., Prov., R. I 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 


Gisholt Machine Co., Madison, 


Wis. 


Greaves, Klusman & Co., Cin., O 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct 


Hill, Clarke & Co., Boston, Mass 
Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 


Lodge & Shipley Mach. Tool Co., 


Cincinnati, O. 
McCabe, J. J., New York. 


Marshall & Huschart Mchry. Co., 


Chicago, 


New Haven Mfg. Co., New Haven, 


Conn. 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Reed Co., F. E., Worcester, Mass 


Schumacher & Boye, Cincinnati, 


Ohio. 
Sebastian Lathe Co., Cincin., O. 


Seneca Falls Mfg. Co., Seneca 


Falls, N. Y. 
Shepard Lathe Co., Cincinnati, O 
Springfield Mch. Tool Co., Spring 
field, O. 
Vandyck Co., J. R., New York. 


Washburn Shops, Worcester, 


Mass 


Lathes, Automatic Screw- 


Threading 


Automatic Machine Co., Bridge 
port, Conn 


Pratt & Whitney Co., Hartford, 


Conn. 


Lathes, Bench 


American Watch Tool Co., Wal 
tham, Mass. 


Faneuil Watch Tool Co., Boston. 


Mass 


Pratt & Whitney Co., Hartford, 


Conn. 


Sloan & Chace Mfg. Co., Newark, 


Waltham Watch Tool Co., Spring 
field, Mass 


Lathes, Boring 
Niles-Bement-Pond Co., New York 


Lathes, Wood 


Oliver Mchy. Co., Grand Rapids, 


Mich 


Letters, Pattern 


Beskin Mfg. Co.. Canton, O 
Butler, A. G., N. Y. City 


Lockers, Clothes 
Merritt & Co., Vhilade!phia, Pa 


Lubricants 

sesly & Co., Chas. H., Chicago, III 

Dixon Crucible Co., Jos., Jersey 
City, N. J 

Harris Oil Co., A. W., Providence. 
R. | 

Lubricators 

Besly & Co., Chas. H., Chicago, II] 


Greene, Tweed & Co... New York 
Lunkenheimer Co., Cincinnati, O 


Lubricators, Pneumatic Tool 
Carron & Co., A. M., Pittsburg, 
l’a. 


Mac.inery Builders, Special 

Beaman & Smith Co., Provi., R. I 

Bilgram, Hugo, Philadelphia, Pa 

Blanchard Mach. Co., The, Bos 
ton, Mass 

Bogert, John L., Flushing, L. I., 
N. ¥ 


Dallett Co., Thos. H., Phila., Pa 

Fawcus Mch. Co., Pittsburg, Pa. 

Hoefer Mfg. Co., Freeport, III 

Lucas Mch. Tool Co., Cleveland, 
Ohio 

Meisel Press & Mfg. Co., Boston. 
Mass 

Pratt & Whitney Co., Hartford. 
Conn 

Simonds Mfg. Co., Pittsburg. Pa 

Taunton Loco. Mfg. Co., Taunton. 


LASS. 

Machinists’ Supplies 

Hammacher, Schlemmer & (Co.. 
New York 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill 





Machinists’ Small Tools 


, Chas. H., Chicago, I! 
Billings & Spencer Co., 


Brown & Sharpe 


Standard Tool Co., 
Steckenreiter Mfg 


Magnets, Lifting 
Electric Controller & Supply Co., 


Mandrels, Expanding 


Mandrels, Solid 


Drill Works, Gloucester City, 
N. J. 
Standard Tool Co., 


Measuring Machines 


Steckenreiter Mfg. Co., 


Micrometer Calipers 
Brown & Sharpe Mfg. Co., 
l 


Milling Attachments 
Dubuque, Iowa 


& Sharpe Mfg. Co 
an 


Ilartford, Conn 


Milling Machines, 


Waltham Watch Tool ¢ 


Brown & Sharpe Mfg 
I 


Co., Torrington, Ct 


Kempsmith Mfg 


Marshall & Huschart 


Niles-Bement-Pond 


Prentiss Tool & Supply Co., 





Milling Machines, Horizon- 


tal 
Beaman & Smith Co., Prov., 
secker-Brainard Milling 
Co., Hyde Park, Mass 
Cincinnati Mill. Mach. Co., 
cinnati, O 


Hendey Mach. Co., Torrington, Ct. 


Hess-Bright Mfg. Co., Phila., 

Ingersoll Mill. Mach. Co., 
ford, lil 

Newton Mach. Tool Wks., 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 


Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Milling Machines, Universal 
American Tool Works Co., Cin., O. 


3ecker-Brainard Milling 
Co., Hyde Park, Mass. 


Brown & Sharpe Mfg. Co., Provi- 


R 


dence, R. 


Cincinnati Milling Mach. Co., Cin- 


cinnati, O. : ; 
Garvin Mach. Co., New York. 


Hendey Mach. Co., Torrington, 


Conn. 
Hill, Clarke & Co., Boston, 


Kempsmith Mfg. Co., Milwaukee, 


Wis 

Le Blond Mach. Tool Co., I 
Cincinnati, O. 

Marshall & Huschart Mchry 
Chicago, III. 

McCabe, J. J.. New York. 


Niles-Bement-Pond Co., New York. 
Owen Mach. Too! Co., Springtield, 


Ohio 

Prentiss Tool & Supply Co., 
York 

Vandyck Co., J. R., New York 


Waltham Watch Tool Co., Spring 


field, Mass. 


Milling Machines, Vertical 


Adams Co., Dubuque, Iowa 


Beaman & Smith Co., Provi., R. 1. 
Mach 


secker-Brainard Milling 
Co., Hyde Park, Mass 


Brown & Sharpe Mfg. Co., Provi 


dence, R. I 
Clough, R. M., Tolland, Conn 
Garvin Mach. Co., New York 
Ingersoll Mill. Mach. Co., 
ford, Ill 


Newton Mch. Tool Works, Phila 


delphia, Va 


Niles-Bement-Pond Co., New York. 
Owen Mach. Tool Co., Springfield, 


Ohio 


Milling Tools, Adjustable 
Geometric Drill Co., New Haven, 


Conn 
Rogers, Boat, Gage & Drill 
John M., Gloucester City 


Molding Machines 


Adams Co., The, Dubuque lowa 
Co., Philadelphia, Pa 
Webster & Perks Tool Co., Spring 


Tabor Mfg 


field, O 


Mortising Machines, Chain 


New Britain Mch. C New 
ain, Conn 


Motors, Electric 


C & C Electric Co., New York. 
Coates Clipper Mfg. Co Worces 


ter. Mass 


Commercial Electric Co., Indian 


apolis. Ind 


Crocker-W heeler Co., Ampere, 
N. J 


General Electric Co., New York 
Holtzer-Cabot Ele¢ Co., srook 


line, Mass 


Jantz & Leist Elec. Co.,-Cin., 


Keystone Elec. Co., Erie, Pa. 

Northern Electrical Mfg 
Madison, Wis 

Ridgway Dynamo & Engine 
Ridgway, Va 


Robbins & Myers Co., Springfield, 


Ohio 


Sprague Electric Co., New York. 


Sturtevant Co., B. F., Hyde 
Mass 

friumph Elec. Co., Cincinnati 

Westinghouse Elec. & Mfg 


Pittsburg, Pa 
Name Plates 


Iranklin Mfg. Co., Syracuse, } 


Numbering Machines 


Bates Machine Co., New York. 


Nut Tappers 


See Bolt and Nut Machinery 
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WE ARE SPECIALISTS 
IN GEAR AND MILLING 
CUTTERS 


of the highest grade — The 
“Gay and Ward” Cutters. 


We keep in stock ready for 
“Rush Delivery” all standard 
cutters and a great variety of 
special shapes. 


We build up gang cutters of 
almost any torm or manufac- 
ture special cutters to your own 
design. 


All “Gay and Ward” Cutters 
are made from carefully selected 
cutter steel, on special machinery 
by high grade, experienced 
workmen. We have the larg- 
est shop in the world devoted 
exclusively to making cutters, 
and it is run with the most 
approved twentieth century 
sy stems. 


Your order will receive immedi 
ate attention. 


GAY & WARD, INCc., 
ATHOL, MASS., U.S.A. 


NEW YORK OFFICE: 
CARLISLE & VAN GELDER, 17 WARREN ST 


Agent Chas. N 
Fé 
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Oil Cups and Covers 


Bay State Stamping Works, Wor- 
cester, Mass. 


tesly & Co., Chas. H., Chicago, III. | 


Lunkenheimer Co., Cincinnati, O. 

Meisel Press & Mfg. Co., Boston, 
Mass. 

Winkley Co., 

Oils 

Lesly & Co., Chas. H., Chicago, Ill. 


Hartford, Conn. 


Harris Oil Co., A. W., Prov., R. I. 
Oils, Slushing 

Harris Oil Co., A. W., Prov., R. I. 
Oils, Tempering 

Harris Oil Co., A. W., Prov., R. I. 


Packing, Steam Joint 
Greene, Tweed & Co., New York. 
Jenkins Bros., New York. 

Pans, Lathe 


New Britain Mch. Co., 
ain, Conn. 


New Brit- 


Patents 


Hill, Lonis A., Washington, D. C. 
Stevens & Co., Milo B., Washing- 


ton, D. C. 
Straley, Hasbrouck & Schloeder, 
New York 


Pattern Shop Machinery and 
Supplies 

Baker Bros., Toledo, O. 

Beskin Mfg. Co., Canton, O. 

Jreaves, Klusman & Co., Cin., O. 

Oliver Mchry. Co., Grand Rapids, 
Mich. 

Prentiss Tool & Supply Co., New 


York. 


Washburn Shops, Worcester, 
Mass. 

Patterns and Models 

Penn Pattern & Model Works, 


Philadelphia, Pa. 


Pencils 
Keuffel & Esser Co., New York. 


Phosphor Bronze 
Bronze Smelting Co., 
Pa. 


Phosphor 


Philadelphia, 


Pinion Cutters 

American Watch 
tham, Mass 

Gould & Eberhardt, Newark, N. J. 

Sloan & Chace Mfg. Co., Newark, 
N. J. 


Tool Co., Wal- 


Pipe and Fittings 
Crane Co., Chicago, Ill. 


Pipe Cutting and Threading 
Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 
Curtis & Curtis Co., Bridgeport, 


Conn. 
Merrell Mfg. Co., Toledo, O. 
Niles-Bement-Pond Co., New York. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Standard Engineering Works, Ell- 
wood City, Pa 
Stoever Fdry. & 
town, Pa. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


‘Mfg. Co., Myers- 


Pipe Fitters’ Toels 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Saunders’ Sons, D., Yonkers, N. Y. 

Standard Too! Co., Cleveland. O. 


Planers 


Ajax Mfg. Co., Clevelana, vu. 

American Fdry. & Mach. 
Hanover, Pa. 

American Tool Wks. co, Cia., O 

Belmer Mach. Tool Co., Cin., O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Betts Mach. Co., Wilmington, Del. 


Ch, 


Bilgram, Hugo, Philadelphia, Pa. 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Planer Co., Cincin., O 

Detrick & Harvey Mch. Co., Balti- 
more, Md. 


Flather Planer Co., Mark, Nashua, 
N. H. 

Garvin Mach. Co., 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., Edwin. 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J.. New York 


New York. 


| Pratt & Whitney Co., 


Planers —Continued 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Pond Mach. & Fdry. Co., L. W., 
Worcester, Mass. 

Hartford, 


Conn. R 
Prentiss Tool & Supply Co., New 
York 


Sellers & Co., Wm., Phila., Pa. 

Vandyck Co., J. R., New York. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell 
Worcester, Mass. 


Planer Co., 


Planers, Portable 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Presses, Drop 

Miner & Peck Mfg. Co., New 


Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 


Presses, Forging 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Presses, Hand 

Elmes Eng. Wks., Chas. F., Chi 


cago, Ill. 


| Perkins Mach. Co., Warren, Mass. 


Presses, Hydraulic 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Elmes Eng. Wks., Chas. F., Chi 
eago, Ill. 


Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Presses, Power 

Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 


Dill Machine Works, T. C., Phila- 
delphia, Pa. 
Falkenau-Sinclair Machine Co., 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Prentiss Tool & Supply Co., New 

York. 

Springfield Mch. Tool Co., Spring 

fleld, O. 

Waterbury Farrel Fdry. & Mach. 

Co., Waterbury, Conn. 


Profilers 

Becker-Brainard Mill. Mach. Co., 
Hyde Park, Mass. 

Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Pulleys 


American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 

Howard Iron Wks., Buffalo, N. Y. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

—" Wilson & Co., Allegheny, 
"a 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Pulleys, Speed Changing 
| Evans Friction Cone Co., Newton 
Center, Mass. 
Speed Changing Pulley Co., 
Indianapolis, Ind. ‘ 


Pulley Turning and Boring 
Machines 


Harrington, Son & 
Philadelphia, Pa. 
New Haven Mfg. Co., New Haven. 
Conn 
Niles-Bement-Pond 
Pond Mach. & 


Co., Edwin, 


Co., New York. 
vary. Co., lL. W., 


Worcester, Mass. 

Pumps, Hydraulic 

Elmes Eng. Wks., Chas. F., Chi 
cago, Ill 


Watson-Stillman Co., New York. 








Punches, Centering 

Goodell Mfg. Co., 
Mass. 

Punches, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Greenfield, 


Punches, Power 

jertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Bliss Co., E. W., Brooklyn, N. Y. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Warren, Mass. 

Royersford Fdry. & Macuine Co., 
Royersford, Pa 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Pyrometers 

Engelhard, Chas., New York. 

Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Gould & Eberhardt, Newark. N. J. 


Le Blond Mach. ‘roo! Co., RK. K., 
Cincinnati, O. 

Reed Co., F. E., Worcester. Mass. 

Racks, Cut 

Fellows Gear Shaper Co., Spring 


field, Vt. 


Gould & Eberhardt, Newark, N. J 


Nuttall Co., R. D., Pittsburg, Pa 
Simonds Mfg. Co., Pittsburg, Pa 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Taylor, Wilson & Co., 
Pa. 

Racks, Tool 

New Britain Mach. Co., 
ain, Conn. 

Rapping Plates 


Allegheny. 


New Brit 


Beskin Mfg. Co., Canton, O 

Reamers 

Cleveland Twist Drill Co., Cleve 
land, O. 


Clough, R. M., Tolland, Conn. 
Lapointe Mach. Tool Co., Boston, 


Roller and Ball Bearings 


Auburn Ball Bearing Co., Roches- 
ter, N. Y 


| Ball Bearing Co., Phila., Pa. 


| Keuffel & Esser Co., 


Bantam Mfg. Co., Bantam, Conn. 
Hess-Bright Mfg. Co., Phila., Pa. 
Hyatt Roller Bearing Co., Harri- 
son, N. J. 
Standard Roller 
Philadelphia, Pa. 
Rolling Mill Machinery 
Diamond Drill & Mach. Co., Birds 


Bearing Co., 


boro, Pa 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Hilles & Jones Co., Wilmington, 
Del 


Niles-Bement-Pond Co., New York. 

Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn 

Rules, Steel 


New York 


| Sawyer Tool Co., Fitchburg, Mass 


R. I 
Mass 


Slocomb Co., J. T., Provi., 
Starrett Co., L. S., Athol, 


Safety Valves, Pop 
Crane Co., Chicago, III. 


| Crosby Steam Gage & Valve Co., 


Mass. 

McCrosky Mfg. Co., F. B., Mead 
ville, Pa. 

Mergenthaler Co., Ott., Baltimore, 
Md. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
wr Works, Gloucester City, | 


Schellenbach & Radcuffe, Cincin- 
nati, O. 

Standard Tool Co., Cleveland, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Reaming Stands 


van Planer Co., Mark, Nashua, 


Rheostats 


Electric Controller & Supply Co. 
Cleveland, O. 


Riveters, Hydraulic 


Chambersburg Engineering 
Chambersburg, Pa. 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Co., 


Riveters, Pneumatic 


Cleveland Pneumatic 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Pa. 
General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 
Ingersoll-Sergeant Drill Co., 
York. 
Niles-Bement-Pond 


Tool Co., 


New 


Co., New York. 


| Philadelphia Pneumatic Tool Co., 


Philadelphia, 
Rand Drill Co., 


Pa. 
New 


Riveters, Steam 


York 


Chambersburg 


Engineering Co.., 
Chambersburg, 


Pa. 

Riveting Machines 
Bethlehem & Mach. Co., 
So 
Long & 
Ohio 
Niles-Bement-Pond (Co 
Perkins Mach Warren, Mass 
Waterbury Farrel Fdry. & Mach 

Co., Waterbury, Conn 


Foundry 
sethlehem, Pa 
Allstatter Co., Hamilton, 
New York 


———EE 


Boston, Mass. 
Lunkenheimer Co., 
Sand Blast Apparatus 
Paxson Co., J. W., Philadel., Pa. 
Sand Mixing and Sifting 

Machines 


Gould & Eberhardt, Newark, N. J. 
Obermayer Co., S., Cincinnati, O. 


Cincinnati, O. 


Sawing Machines, Metal 

Atkins Co., E. C., Indianapolis, 
Ind. 

Diamond Drill & Mach. Co., Birds- 
boro, Pa. 

Newton Mach. Tool Works, Phila- 
delphia, Pa 

Niles-Bement-Pond Co., New York. 

Tabor Mfg. Co., Phila., Pa. 

Thompson, Son & Co., Henry G., 
New Haven, Conn. 

Vandyck Co., J. R., York. 

West Haven Mfg. Co., Haven, 
Conn 

Sawing Machines, Wood 


Colburn Mach. Tool Co., Franklia, 


New 
New 


Oliver Mchy. Co., Grand Rapids, 


Mich 
Schools, Cerrespondence 
Amer. School of Correspondence, 


Chicago, Il. 

Schools, Technical 

Mich. College of Mines, Houghton, 
Mich 


Worcester Poly. Institute, Wor- 
cester, Mass. 
Serew Machines, Automatic 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Foster-Kimball Mach. Co., Chi 
cago, ; 

Marshall & Huschart Mchry. Co., 
Chicago, III. 


e., 


National-Acme Mfg. Co., Cleve 
land, O 

Pratt & Whitney Co., Hartford, 
Conn. 

Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 
Brown & Sharpe Mfg. Co., Provi- 
I 


dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Garvin Mach. Co., New York. 


Jones & Lamson Mch. Co., Spring- 
field, Vt. 


Potter & Johnston Mach. Coa., 
Pawtucket, R. I 

Pratt & Whitney Co., Hartford, 
Conn 

Warner & Swasey Co., Cleveland, 
Ohio 


Screw Machinery, Wood and 
Lag 


Baker Bros., Toledo, O 

Cook Co., Asa.S., Hartford, Conn. 

Screw Plates 

jesly & Co., Chas. H., Chicago, II. 

Carpenter Tap & Die Co., J. M., 
awtucket, R. I 

Card Mfg. Co., S. W., Mansfield, 
Mass.. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field. Mass 
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HENDEY - NORTON 


MILLERS. 


No. 3 Universal Miller. 
All feeds automatic. Mi- 
am, - aa crometer adjustment for 
Are oo = feed trips. Taper-bearing 
pr | ; Pi) | ne | self-oiling spindle. Work- 
, ay ee | ‘ ing Surface of Table, 46% 
: x 10%. Range of Feeds, 
30x8x18%. Capacity of 
Centers, 12x27. 
May be furnished with 
roller chain drive. 
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P.Q@J.Shapers Are 
Wholly Good 


They are a composite of everything you could 


‘ 
¢ 
u 


( 
¢ 
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Inasmuch as it 
costs nothing 
to know about 
this machine, we 
hope . to hear 


from you. ‘<i 
4 . desire in a shaper, and as a result have a pleasing 


way of turning out work profitably. The design 
and making has been to this end alone. As an 


instance of convenience there is the swiveling 





table with tilting head; this allows 
for the completion of several opera- 
tions at one setting of the work, which 
saves time and insures closer accu 
racy. This single feature will serve 
to point the value of the many others 


all of which have description in special 


SSSSSSssSsSsssessssss 


Poy 


bulletins. 


y Wi 009000000000000000 


Potter @ Johnston 
Machine Company, 


Pawtucket, R.I., U.S.A. 


New York 126 Liberty Street, Walter H. Foster, Manager ci) 


‘ 


wf 
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Chas, Churchill & Co., Agts. for England, Londo: 
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Screws, Machine 
Cincinnati Screw & Tap Co., Cin 
cinnati, O 
Cleveland Cap 
land, O 
National 

land, O 
Worcester 

cester, 
Second Hand Machinery 
Baird Machy. Co., Pittsburg, Pa. 
Jaush, W. H., Springfield, Mass. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mech. Co., New York. 
Hill, Clarke & Co., Boston, 


Screw Co., Cleve 


Acme Mfg. Co., Cleve 


Mach. Screw Co., Wor- 


Mass. 


Mass. 


Slotters —Continued 


| Natlonal-Acme Mfg. Co., Cleve- 
land, O. ; 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 


Marshall & Huschardt Mchry. Co., 


Chicago, Ill 
McCabe, J. J... New 
Niles-Bement-Pond 
Prentiss Tool & Supply Co., 

York. 

‘Toomey, Frank, Philadelphia, Pa. 
Wickes Bros., New York. 


York 
Co., New York. 
New 


Wormer Machy. Co., C. C., De 
troit, Mich. 

Separators, Magnetic 

Cresson Co., Geo. V., Phila., Pa. 

Sawyer. Ezra, Worcester, Mass. 

Separators, Steam 

Nicholson & Co., W. H., Wilkes- 


barre, Pa 
Shafting 
Brightman Mfg. Co., Shelby, O. 


Cresson Co., Geo. V., Phila., Pa. 

Cumberland Steel Co., Cumber- 
land, Md. : ; 

Niles-ement-Pond Co., New York. 

Union Drawn Steel Co., New | 
York 

Shapers 

American ‘Too! Wks. Co., Cin., O 


Barker & Co., Wm., Cincinnati, O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Shaper Co., Cincin., O. 

lather Planer Co., Mark, 
Nashua, N. H. 

Garvin Mach. Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Hendey Mch. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kelly Co., R. A., Xenia, Ohio. 

Marshall & Hluschart Mechry. Co., 
Chicago, Ill. 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New ork. 

Perkins Mach. Co., Warren, Mass. 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 


Smith & Millis, Cincinnati, O. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Steptoe Shaper Co., 
nati, O 

Vandyck Co., J. R., New York. 


Vertical Die 
Die Shaper 
N. ¥ 


John, Cincin- 


Shapers, 
Rochester 
chester, 


Shear Knives, Solid Steel 


o.. Ro 


Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehe n, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Hilles & Jones Co., Wilmington, 


Del. 
Long & Allstatter Co., Hamilton, 

oO. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 


Royersford Fdry. & Mach. Co., 
Royersford, Pa. 

Shears, Rotary 

Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, ?’a. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Perkins Mach. Co., 
Shelving, Shop 
New Britain Mach. 
ain, Conn. 
Slide Rests 
Reed Co., F. E., 
Slotters 
Baker Bros., 
Betts Mach. 
Del. 
Dill Machine Works, T. C., 
delphia, Pa. 
Garvin Mach. Co., 


Warren, Mass. 


Co., New Brit- 


Worcester, Mass. 


Toledo, Ohio. 
Co., Wilmington, 
Phila- 


New York 





delphia, Pa. 


Niles-Bement-Pond Co., New York. 


Speed Changing Counter- 
shaft 
Cresson Co., Geo. V., Phila., Pa. 


National Mach. Tool Co., Cin., O. 

Power & Speed Controller Co., 
Boston, Mass. 

Reeves Pulley Co., Columbus, Ind. 

Sprocket Chains 

See Driving Chains. 

Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 


Globe Mach. & Stamping Co., 
Cleveland, O. 

Stamps, Steel 

Schwerdtle Stamp Co., Bridge- 


port, Conn. 
Steam Fittings 
Crane Co., Chicago, III. 
Crosby Steam Gage & Valve Co., 
soston, Mass. ‘ 
Jenkins Bros., New York. 
Lunkenheimer Co., Cincinnati, O. 


Steel, Machinery 


Colonial Steel Co., Pittsburg, Pa. 


Kent & Co., Edwin R., Chicago, 
Ill. 

Union Drawn Steel Co., New 
York. 

| Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Sheet 
Colonial Steel Co., Pittsburg, Pa. 
Federal Mfg. Co., Cleveland, O. 
Union Drawn Steel Co., New 
York. 
Ward & Son, 
Mass. 
Steel, Tool 
Colonial Steel Co., Pittsburg, Pa. 
Firth-Sterling Steel Co., Demmler, 
Ps 


Edgar T., Boston, 


a 
Kent & Co., Edwin R., Chicago, 


Ill. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Union Drawn Steel Co., New 

York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Straightener, Hydraulic 





Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Straightening Machinery 
Brightman Mfg. Co., Shelby, O. 


Swaging Machines 


Excelsior Needle Co., Torrington, 
Conn. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Switchboards 
C & C Electric Co., New York. 


Triumph Elec. Co., Cincinnati, O.° 


Westinghouse Elec. & Mfg. Co., 


Pittsburg, Pa. 

Tapping Machines and At- 
tachments 

American ‘Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Beaman & Smith Co., The, Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Burke Mehy. Co., Cleveland, O. 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 


Fosdick Mach. Tool Co.,Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Gould & Eberhardt, Newark, N. J. 

Modern Tool Co., Erie, Pa 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Sloan & Chace Mfg. Co., Newark, 


Webster & Perks Tool Co., Spring- 
field, O. 

Whitney Mfg. Co., 

Taps and Dies 


sesly & Co., Chas. H., Chicago, III. 
Card Mfg. Co., S. W., Mansfield, 


Mass. 
Tap & Die Co., J. M., 
I 


Hartford, Ct. 


Carpenter 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve 
land, O. 





Taps and Dies Continurcd 


Geometric Drill Co., New Ilaven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 


Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Reece Co., E. F., Greenfield, Mass 

Standard Tool Co., Cleveland, VU. 

Superior Tap Co., Springfield, Vt 

Webster & Perks Tool Co., Sprinz- 
field, O. 

Wells Bros. Co., Greenfield, 

Wiley & Russell Mfg. Co., 
field, Mass 


Taps, Collapsing 


Mass 
Green 


Geometric Drill Co., New Haven, 
Conn. 

Telephones, Interior 

Holtzer-Cabot Elec. Co., Brook- 
line, Mass. 

Thermit 

Goldschmidt Thermit Co., New 
York. 


Thread Cutting Tools 
gesly & Co., Chas. H., Chicago, Lil. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi 


cago, Ill. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Tools, Small 

See Machinists’ Small Tools 

Tracing Cloth 

Keuffel & Esser Co., New Yor’- 


Transmission Machinery 


American Pulley Co., Phila., Pa 

Caldwell & Son Co., H. W., Chi 
eago, Ill. 

Case Mfg. Co., Columbus, O 

Cresson & Co., Geo. V., Phila.. Pa 

Federal Mfg. Co., Cleveland, ‘) 

tiyatt Roller Bearing Co., Lavrri 
son, N. J. 

Link-Belt Engineering Co., Phila 
delphia, Pa. 


National Machine Tool Co., Cin 
cinnati, O. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Power & Speed Controller Co., 
Boston, Mass. 

Reeves Pulley Co., Columbus, Ind. 

Standard Pressed Steel Co., 
Philadelphia, Pa. 


Trimmers, Wood 
Oliver Mchry. Co., Grand Rapids, 
Mich. 


Washburn Worcester, 
Mass. 


Shops, 


Trolleys anu Tramways 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Engineering Co., Phila 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 


Yale & Towne Mfg. Co., New 
York. 

Turret Machines 

American Tool Wks. Co., Cin., O 

Automatic Mach. Co., Greenfield, 
Mass. 


Bogert, John L., Flushing, L. [., 


Bradford Mach. Tool Co., Cincin 
nati, O. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Bullard Mach 
port, Conn. 

Dreses Mach. Too! Co., Cincin., O 

Flather & Co., Nashua, N. H. 

Foster Co., Walter H., New York 


Provi 


Tool Co., Bridge 


Garvin Mach. Co., New York 
Gisholt Mch. Co., Madison, Wis 
Hill, Clarke & Co., Boston, Mass 


Jones & Lamson Mch. Co., Spring 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

Niles-Bement-Pond 


Potter & Johnston 
Pawtucket, R. I 


Co., New York 
Mach. Co., 





Turret Machines —Continued 


Pratt & Whitney Co., Hartford, 
Conn 

Warner & Swasey Co., Cleveland, 
Ohio. 


Twist Drills 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Detroit Twist Drill Co., Detroit, 
Mich. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co New 
Bedford, Mass. 


Co., New York. 
Hunter, 


Niles-Bement-Pond 
Patterson, Gottfried & 
Ltd... New York. 
Standard Tool Co., C 
Whitman & Barnes 

cago, 


veland, O. 
Mfg. Co., Chi- 


Universal Joints 

Baush Mach. Tool Co., 
field, Mass. 

Gould & Eberhardt, Newark N. J 


Spring- 


Unions, Brass 

Lunkenheimer Co.. Cincinnati, O 

Nolte Brass Co., Springtield, O. 

Valves 

See Steam Fittings 

Vises, Drill 

Graham Mfg. Co., Provi., R. 

Vises, Metal Workers’ 

Hammacher, Schlemmer 
New York. 

Howard Iron Wks., Buffalo, N. Y. 

Meadville Vise Co., Meadville, Pa. 

Parker Co., Chas., Meriden, Conn. 

Reed Mfg. Co., Erie, Pa 


Vises, Pipe 


Curtis & 
Conn. 


& Co., 


Curtis Co., Bridgeport, 
Meadville Meadville, Pa 
Saunders’ Yonkers, N. Y. 
Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 
Meadville Vise Co., Meadville, Pa. 
Niles-Bement-Pond Co., New York 


Vise Co., 
Sons, D., 


Vises, Wood Workers’ 

Emmert Mfg. Co., Waynesboro, 
la 

Hammacher, Schlemmer & Co., 
New York. 


Meadville Vise Co., Meadville, Pa 


Wyman & Gordon, Worcester 
Mass 

Welding 

Goldschmidt Thermit Co., New 


York. 
Welding, Electric 
Standard Welding Co., 
Ohio. 
Welding Machines 
Long & Allstatter Co., 
Ohio. 
Wire-Drawing Machinery 
Iroquois Mach. Co., New York. 
Vaughn, Turner & Taylor Co., 
Cuyahoga Falls, O 
Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


Cleveland, 


Hamilton, 


Waterbury Farrel Fdry. & Mach 
Co., Waterbury, Conn 
Wire-Straightening Ma- 


chinery 
Hoefer Mfg. Co., Freeport, Ill 
Wood Working Machinery 


Oliver Mchy. Co., Grand Rapids 
Mich 


Worm 

Pratt & Whitney Co., 
Conn 

Worm Milling Machines 

Cleveland Automatic Mach. 
Cleveland, O 

Pratt & Whitney ( 
Conn. 

Wrenches 

Coes Wrench Co., 


Mass. 
Greene, Tweed & Co., New York 
Whitman & Barnes Mfg. Co., Cnt 


cago, 


Hobbing Machines 
Hartford, 


Ce., 


Hartford, 


Worcester, 


Wrenc.es, Drop Forged 
Billings & Spencer Co., Hartfore, 
Conn. 


Williams & Co., J. H., Brooklyn, 
» © 











